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PREFACE. 


In  making  his  first  acquaintance  with  the  Diatomaceae  the 
author  experienced  great  difficulty  in  obtaining  concise 
elementary  information.  He  had  to  grope  his  way  through 
a  mass  of  irrelevant  literature  contained  in  the  reports  of 
Scientific  Societies,  to  purchase  many  very  expensive  works, 
and,  with  much  difficulty,  to  obtain  access  to  certain  rare 
old  volumes. 

The  study  of  diatoms  is  attracting  an  ever  increasing 
circle  of  microscopists.  By  the  discovery  of  fossil  diatoms 
geologists  are  solving  many  important  and  difficult  problems. 
The  subject  is  one  of  surpassing  interest.  The  field  of  study 
is  vast,  is  largely  unexplored,  and  is  within  the  reach  of  all. 
Beautiful  living  specimens  abound  on  every  hand,  in 
unpolluted  watercourses,  in  ponds,  and  in  moist  places.  The 
great  want  appears  to  be  a  concise  introduction  both  to  the 
diatom  and  its  literature.  The  author  trusts  that  the 
following  pages  may  to  some  extent  supply  the  want.  He 
has  collected  his  information  from  the  highest  sources,  and 
has  not  refrained,  where  desirable,  from  using  the  precise 
language  of  eminent  writers,  whose  teaching  is  better 
expressed  in  their  own  words. 

The  author  acknowledges  with  gratitude  the  generous 
assistance  of  Mr.  Julien  Deby,  F.R.M.S.,  who  has  placed  at 
his  disposal  the  Bibliography  appended  to  this  treatise. 


F.  W.  M. 


Huddersfield, 

April,  1893. 


Digitized  by  the  Internet  Archive 
in  2013 


http://archive.org/details/introductiontostOOmill 


CONTENTS 


PAGES. 

CHAPTER    I. 

PRELIMINARY     REMARKS. 

What  are  Diatoms? — Habitats  of  the  Diatomaceae. — 
Their  extraordinary  abundance. — Diatoms  form  food 
for  aquatic  animals  in  the  arctic  regions. — They  are 
found  in  the  digestive  organs  of  fishes. — Diatoms  in 
guano. — Fossil  diatoms. — Longevity  of  Diatoms. — 
Bergmehl   ...         ...         ...         ...  ...         ...         ...        1-3 

CHAPTER    II. 

THE    STRUCTURE    OF    DIATOMS. 

Gelatinous  envelope. — External  coating  of  silica. — 
Valves. — Diatoms'  markings. — Raphe  and  nodules. — 
Endochrome. — Nucleus. — Chemical  properties  of 
the  endochrome  examined  spectro-scopically. — Oil 
globules  in  Pleurosigma. — Molecular  movement  in 
the  protoplasm    ...         ...         ...         ...         ...         ...        4-6 

CHAPTER    III. 

THE  MOVEMENT  OF  DIATOMS. 

Movements  observed. — The  existence  of  endosmatic 
and  exosmatic  currents. — The  existence  of  cilia  on 
some  parts  of  the  frustule. — The  existence  of  a  snail 
like  foot  external  to  the  frustule. — Movements 
caused  by  a  modification  of  the  interchange  of  gases      7-15 


X. 


CONTENTS. 


CHAPTER    IV. 

CLASSIFICATION     OF      THE      DIATOMACE^,    WITH     A     CONSPECTUS 
OF    THE    FAMILIES    AND    GENERA. 

The  raphidieae.— The  pseudo-raphidieae.— The  Crypto- 

raphidieae. — Species      16-38 

CHAPTER   V. 

MODES    OF    REPRODUCTION. 

By  simple  division. — By  auxospores. — By  conjugation.    39-42 
CHAPTER    VI. 

COLLECTING    DIATOMS. 

How  their  presence  may  be  detected. — Free  species. 
— Stipate  species. — Frondose  species. — Methods  of 
collectings — Disintegrating  fossil  diatoms    ...  ...     43 -45 

CHAPTER   VII. 

MOUNTING    DIATOMS. 

To  mount  in  situ. — Method  of  preparing  frustules  for 
mounting  dry,  or  in  a  medium. — Mounting  dry. — 
Mounting  in  media. — Methods  of  charging  the 
markings  of  Diatoms. — Mercurous  sulphide  method. 
— Silver  nitrate  method. — Colour  of  final  cell-ringing.   46-51 

CHAPTER    VIII, 

MICROSCOPICAL  EXAMINATION    OF  DIATOMS. 

Microscope  stands. — Objectives  and  Condensers. — 
The  use  of  a  Condenser.—  Preparing  endochrome 
for  examination  by  a  micro-spectroscope. — Cutting 
sections  of  valves  ...  ...  ...  ...  ...    53-59 


CONTENTS.  XI. 

PAGES. 

CHAPTER    IX. 

HOW    TO    PHOTOGRAPH    DIATOMS. 

The  Camera. — The  microscope  stand. — Objectives, 
and  oculars. — The  dark  room. — Chemicals. — The 
illuminant. —  Oxy-hydrogen. — Coal  gas. —  Paraffin. 
— Sunlight. — Monochromatic  light. — Exposure  of 
the  plate.  —  Development.  —  Printing.  —  Lantern 
slide  making        ...         ...         ...         ...  ...  ...    61-77 

CHAPTER   X. 

BIBLIOGRAPHY    RELATING    TO    DIATOMOLOGY. 

Containing  almost  every  reference  to  Diatoms  up  to 
the  present  time,  arranged  alphabetically  under 
the   authors'    names       ...  ...         ...         ...  78-240 

Index  ...         ...         ...         ...         ...         ...  241-243 


AN  INTRODUCTION  TO  THE  STUDY 
OF  THE   DIATOMACEAE. 


CHAPTER  I. 

Preliminary  Remarks. 

What  are  Diatoms  ?  They  are  a  family  of  Confervoid 
Algae  (being  so  minute  that  a  microscope  is  required  to 
distinguish  them),  commonly  known  as  brittleworts,  and 
formerly  called  by  Kiitzing,  Bacillariaceae,  from  the  genus 
Bacillaria.  They  are  now  termed  Diatomaceae  from  the  word 
Diatoma. 

Formerly  Diatoms  were  regarded  as  belonging  to  the 
animal  kingdom,  but  they  have  long  since  been  definitely 
classified  as  Cryptogamia. 

The  Rev.  William  Smith,  one  of  our  early  authorities  as  to 
their  habits,  states  : — "  The  Diatomaceae  inhabit  the  sea  or 
fresh  water  ;  but  the  species  peculiar  to  the  one  are  never 
found  in  a  living  state  in  the  other  locality  ;  though  there  are 
some  which  prefer  a  medium  of  a  mixed  nature,  and  are  only 
to  be  met  with  in  water  more  or  less  brackish.  The  latter  are 
often  found  in  great  abundance  and  variety  in  districts  oc- 
casionially  subject  to  marine  influences,  such  as  marshes  in 
the  neighbourhood  of  the  sea,  or  the  deltas  of  rivers,  where,  on 
the  occurence  of  high  tides,  the  freshness  of  the  water  is 
affected  by  percolation  from  the  adjoining  stream,  or  more 
directly  by  the  occasional  overflow  of  its  banks.  Other 
favourite  habitats  of  the  Diatomaceae  are  stones  of  mountain 
streams  or  waterfalls,  and  the  shallow  pools  left  by  the  retiring 
tide  at  the  mouths  of  our  larger  rivers.  They  are  not,  how- 
ever, confined  to  the  localities  I  have  mentioned — they  are  in 
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fact,  most  ubiquitous,  and  there  is  hardly  a  road  side  ditch, 
water-trough,  or  cistern,  which  will  not  reward  a  search  and 
furnish  specimens  of  the  tribe." 

It  is  impossible  to  conceive  the  extraordinary  abundance 
of  Diatoms  throughout  the  world.  According  to  Prof. 
Ehrenberg,  they  have  exercised  an  important  influence 
in  blocking  up  harbours  and  diminishing  the  depth  of 
channels. 

A  deposit  of  mud,  chiefly  consisting  of  their  siliceous 
valves,  no  less  than  4oo  miles  long,  by  120  miles  broad,  was 
found  at  a  depth  of  between  200  and  400  feet,  on  the  flanks  of 
Victoria  Land,  in  700  South  Lat.  Of  the  thickness  of  this 
deposit  no  conjecture  can  be  formed. 

Sir  J.  D.  Hooker's  observations  upon  the  Diatomaceae  of 
the  Southern  seas  show  that  within  the  Antartic  Circle 
Diatoms  become  enclosed  in  newly  formed  ice,  and  are 
washed  up  in  myriads  by  the  sea  on  to  the  "  pack"  and 
"bergs,"  where  their  presence  makes  the  snow  and  ice  a 
pale  ochreous  brown.  The  same  author  remarks  that  the 
universal  presence  of  this  microscopic  vegetation  throughout 
the  South  Polar  Ocean  is  a  most  important  feature,  since 
there  is  a  marked  deficiency  in  this  region  of  higher  forms  of 
vegitation.  Were  it  not  for  Diatoms  there  would  not  be 
food  for  aquatic  animals,  nor  could  the  ocean  waters  be 
purified  from  the  carbonic  acid  which  animal  respiration  and 
decomposition  would  be  continually  imparting  to  them. 

Diatoms  are  found  in  the  digestive  organs  of  fishes, 
where  many  rare  specimens  may  often  be  obtained. 

It  is  worthy  of  note  that  singular  instances  of  the  pre- 
servation of  diatoms  may  be  found  in  guano,  into  which  they 
have  passed  from  the  intestinal  canals  of  the  birds  of  whose 
accumulated  excrement  that  substance  is  composed,  the 
birds  having  received  them  from  shell-fish,  to  which  Diatoms 
most  probably  serve  as  food.  They  are  also  found  in  the 
fossil  state  in  many  places  in  great  abundance. 
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11  As  regards  the  longevity  of  Diatoms,"  says  the  Rev.  F. 
Wolle,*  "it  may  be  said  that  dried  specimens  can  not  be 
revived,  but  they  have  been  known  to  survive  nearly  a  quarter 
of  century  in  their  natural  element,  even  though  kept  for  long 
periods  in  the  dark,  and  at  times  frozen  in  solid  ice.  Their 
siliceous  covering  is  almost  indestructible,  resisting  the 
strongest  acids  and  passing  unscathed  through  very  high 
degrees  of  heat." 

Large  deposits  of  Diatoms  in  Sweden  and  Norway  are 
known  under  the  name  of  bevgmehl,  or  mountain-flour  ;  and  in 
times  of  scarcity  the  inhabitants  mix  a  quantity  of  the  fine 
deposit  with  their  flour  when  making  bread.  This  does  not 
merely  increase  the  bulk  of  the  loaves  without  adding  any 
nutritive  qualities,  as  some  have  averred,  for  the  bevgmehl 
loses  from  a  quarter  to  a  third  of  its  weight  on  exposure  to  a 
red  heat,  thus  demonstrating  that  it  contains  a  large  quantity 
of  organic  matter. 

*  Diatomaceae  of  North  America,  p.  xiii. 
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CHAPTER  II. 

The  Structure  of  Diatoms. 

All  living  Diatoms  possess  a  gelatinous  envelope,  which, 
owing  to  its  transparency,  can  only  be  readily  detected  by 
means  of  adding  a  colouring  matter  to  the  surrounding 
water.  In  certain  species  this  gelatinous  matter  forms  a 
stalk  giving  the  Diatom  the  appearance  of  a  flower  growing 
on  a  stem.  Inside  this  outer  mass  lies  the  frustule,  which  is 
a  simple  cell,  having  a  firm  external  coating  of  silica 
(Cytioderm).  The  frustule  consists  of  two  symmetrical 
portions  or  valves  (comparable  to  those  of  a  bivalve  shell), 
which  are  in  contact  at  their  margins  with  an  intermediate 
hoop.  In  the  pill-box  forms,  the  top  and  bottom  constitute 
the  valves,  the  sides  are  known  as  the  connecting  membranes 
or  sutural  zones,  and  when  detached  are  called  the  hoops. 
The  line  of  juncture  forms  a  suture,  along  which  the  valves 
may  be  readily  separated. 

The  outline  of  frustules  is  infinitely  varied.  Almost  every 
conceivable  form  may  be  found  ;  triangular,  square,  and  many 
sided  figures  oval,  boat-shaped,  rod-like,  circular,  globular, 
saddle-shaped,  lunate,  are  the  most  frequent  shapes.  The 
valves  of  these  beautiful  frustules  possess  markings  of  varying 
degrees  of  fineness,  presenting  an  appearance  of  dots,  groves, 
ridges,  etc.,  differing  with  every  species.  The  question 
whether,  in  ceitain  species,  these  markings  are  perforations 
depressions,  protruberances  or  cells  within  the  siliceous  wall, 
has  raised  in  the  past,  and  no  doubt  will  do  so  in  the  future, 
numerous  controversies  about  their  actual  formation,  and  the 
punctate,  striate,  or  other  appearances  which  the  microscope 
presents  to  us. 

Many  genera  are  furnished,  on  either  side  of  the  frustule 
with  a  median  line,  or  keel,  called  the  raphe. 
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The  raphe  has  a  central  nodule  and  often  at  either  end  it 
is  terminated  by  other  nodules. 

The  raphe  was  adopted  by  Prof.  H.  L.  Smith  in  his 
diatomacean  classification  (which  is  incorporated  in  this 
work)  as  the  primary  basis  of  the  families. 

Within  the  frustule  is  an  endochrome,  the  superficial  layer 
of  which  constitutes  a  primordial  utricle,  which  is  firmly 
attached  to  the  silex.  "  The  endochrome  of  Diatoms  con- 
sists, as  in  other  plants,  of  a  viscid  protoplasm,  in  which  float 
the  granules  of  colouring  matter.  In  the  ordinary  condition 
of  the  cell  these  granules  are  diffused  through  it  with  tolerable 
uniformity,  except  in  the  central  spot,  which  is  occupied  by  a 
nucleus  :  Round  this  nucleus  they  commonly  form  a  ring,  from 
which  radiating  lines  of  granules  may  be  seen  to  diverge  into 
the  cell-cavity.  Instead  of  being  bright  green  (as  in  the 
Desmidiaceae),  the  endochrome  is  a  yellowish  brown.  The 
principle  colouring  substance  appears  to  be  a  modification  of 
ordinary  chlorophyll  ;  it  takes  a  green  or  greenish-blue  tint 
with  sulphuric  acid,  and  often  assumes  this  hue  in  drying  ; 
but  with  it  is  combined  in  greater  or  less  proportion  a  yellow 
colouring  matter  termed  diatomin,  which  is  very  unstable  in 
the  light  and  fades  in  drying.  At  certain  times,  oil  globules 
are  observed  in  the  ptotoplasm  ;  these  seem  to  represent  the 
starch-granules  of  the  Desmidiaceae  and  the  oil  globules  of 
other  protophytes."  * 

The  chemical  properties  of  the  endochrome  were  first 
investigated  by  Prof.  H.  L.  Smith,  with  the  micro-spectro- 
scope. Several  other  authors  have  fully  treated  of  this 
subject,  especially  MM.  Kraus,  Millardet,  Petit. f 

In  the  Pleurosigma  the  oil-globules  are  four  in  number  ;  a 
pair  near  each  end  of  the  diatom.  They  are  not,  however, 
all  in  the  same  plane  ;  one  globule  of  each  pair  being  nearer 

*The  Microscope,  by  Carpenter,  7th  Ed.,  by  W.  H.  Dallenger,  p.  517. 

fSee  also  M.  Petit's  account  of  endochrome  in  Bull.  Soc.  Belg.  Micr.,V. 

p.  55,  1880.      (A  full  translation  appears  in  T.  R.  M.  S.,  iii.,  p.  680,  1880.) 
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the  observer  than  the  other.  Mr.  Jabez  Hogg  states*  that 
the  blue-black  colour  which  is  assumed  by  these  globules. 
After  the  diatom  has  been  treated  with  hypermosic  acid, 
demonstrates  that  they  consist  of  oleaginous  matter. 

Besides  the  central  mass  contained  in  the  frustule,  the 
conical  cavities  at  either  end  of  the  siliceous  shell  are  seen  to  be 
filled  with  a  similar  granular  substance,  and  two  linear  exten- 
sions from  each  of  these  three  masses  are  developed,  closely 
underlying  that  part  of  the  shell  which  is  beneath  the  raphe 
(the  central  longditudinal  line  which  is  so  prominent  in 
the  Pleurosigma)  ;  so  that  in  the  side  view  they  appear 
attached  to  the  right  and  left  edges  of  the  interior  of  the 
frustule.  This  colourless  granular  substance  carries  in 
its  centre,  near  the  middle  of  the  diatom,  an  imperfectly 
developed  nucleus,  which  is  not  readily  seen,  but  which  may 
be  easily  demonstrated  by  the  application  of  acid.  The 
colourless  substance  is  what,  in  other  diatoms,  Schultze  shows 
to  be  Protoplasm,  or  vegetable  sarcode.  It  contains 
numerous  small  refractive  particles  ;  which  on  the  addition 
of  a  drop  of  a  one  per  cent,  solution  of  osmic  acid  became 
blue-black  and  proved  to  be  fat.  It  is,  however,  excessively 
difficult  to  determine  the  exact  limitations  of  the  protoplasm, 
on  account  of  the  highly  refractive  character  of  the  siliceous 
skeleton,  and  the  obstruction  presented  by  the  endochrome. 

After  a  short  distance,  the  protoplasm  reappears,  and  is 
contracted  into  a  considerable  mass  within  the  conical  ter- 
minations of  the  frustule.  Schultze  observed  in  this  part  of 
the  protoplasm  a  rapid  molecular  movement  such  as  is  known 
to  occur  in  the  Closterium,  and  further,  a  current  of  the 
granules  of  the  protoplasm  along  the  raphe. 

*The  Microscope,  by  Jabez  Hogg,  nth  Ed.,  page  424. 
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CHAPTER  III. 

The  Movement  of  Diatoms. * 

There  is  nothing  more  interesting  or  more  obscure  than 
the  movement  of  these  microscopical  plants. 

For  the  purposes  of  this  chapter  Diatomaceae  may  be 
roughly  divided  into  three  groups,  viz. : — i. — those  which 
live  free  and  apart  from  each  other  ;  ii. — those  which  live  in 
chains  or  stalked  groups  ;  and  iii. — those  which  live  together 
in  large  numbers  encased  by  a  branching  gelatinous  envelope. 
It  is,  however,  only  in  those  species  which  are  free,  and  in 
a  few  of  the  fixed  and  chain  species,  that  movements 
have  been  observed. 

Anyone  who  gets  a  handful  of  duckweed  or  conferva  from  a 
pond,  and  places  some  of  its  droppings  under  the  microscope, 
is  certain  to  observe  some  forms  of  Navicula,  Nitzschia,  or 
Synedva  exhibiting  movements.  The  motion  is  of  a  particular 
kind,  a  slow  regular  advance  in  a  straight  line,  a  little 
hesitation,  then  other  rectilinear  movements,  and  after  a 
short  pause,  a  return  upon  nearly  the  same  path  by  similar 
movements.  It  is  particularly  noticeable  that  an  obstacle  in 
the  path  does  not  affect  the  Diatom,  which  does  not  shrink 
from  or  avoid  foreign  bodies  in  any  way,  nor  is  there  the 
slightest  evidence  that  contact  with  them  affects  the  nature 
of  the  movement,  as  it  almost  invariably  does  in  the  lowest 
Protozoa.  Either  the  obstacle  is  pushed  on  one  side  by  the 
Diatom,  or,  should  it  be  too  large  for  this,  the  Diatom 
remains  pressing  against  it  for  as  long  a  space  of  time  as 
would  have  been  occupied  in   its  forward  movement  had   it 

This  Chapter  is  principally  taken  from  Mr.  Ray  Lancaster's  paper  in 
The  Popular  Science  Review,  1866,  p.  395. 
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been  unopposed.  As  compared  with  the  rapid  darting  evolu- 
tions of  the  Infusoria,  the  movements  of  the  Diatoms  are 
slow.  They  have  been  estimated  by  the  Rev.  W.  Smith  to 
move  about  400  times  their  own  length  in  three  minutes  ; 
that  is  to  say,  a  form  ^j  of  an  inch  in  length  moves  more 
than  2^q  of  an  inch  in  a  second. 

Referring  to  the  strength  and  vigour  of  the  movements  of 
Diatoms,  Dr.  Donkin  observed*  a  species,  Bacillaria  cuysovia, 
discovered  by  himself,  push  away  A.  arenaria,  a  species  at 
least  six  times  its  own  size.  Mr.  Barkas  states  that  he  has 
seen  them  push  away  particles  of  foreign  matter,  and  that 
with  the  greatest  ease,  at  least  one  hundred  times  larger  than 
all  the  frustules  combined  ;  and  what  is  more  remarkable 
still,  they  not  only  push  the  accumulated  particles  away 
when  they  are  in  their  direct  line  of  motion,  but  if  they  merely 
touch  them  in  passing,  they  drag  them  with  them  as  though 
attached  by  some  magnetic  attraction  or  strong  cement. 

No  organ  capable  of  producing  these  movements  of  the 
siliceous  frustule  are  apparent  to  the  observer  on  his  first 
inspection,  and  many  different  hypotheses  have  been  advanced 
to  account  for  them. 

The  various  explanations  offered  come  under  one  of  three 
heads,  viz. : — 

i. — The  existence  of  endosmatic  and  exosmatic  currents  ; 
ii. — The  existence  of  cilia  on  some  part  of  the  frustule  ;  or, 
iii. — The   existence    of   a    snail-like    foot    external  to    the 
frustule. 

Nageli,  in  1849,  was  the  originator  of  the  first  of  these 
hypotheses,  and  his  explanation  was  adopted  by  Von  Siebold 
and  the  Rev.  W.  Smith.  Nageli  says  : — "  The  cells  have  no 
special  organs  for  these  movements.  But  as  in  consequence 
of  their  nutritive  processes  they  both  take  in  and  give  out 
fluid  matters,  the  cells  necessarily  move  when  the  attraction 

*Quart.  Jour.  Mic.  Sci.,  vol.  vi.,  new  series,  p,  26. 
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and  emission  of  the  fluids  is  unequally  distributed  on  parts  of 
the  surface,  and  is  so  active  as  to  overcome  the  resistance 
of  the  water." 

Von  Siebold  demonstrated  the  existence  of  currents  on  the 
surface  of  Navicular  by  means  of  indigo,  and  considered  his 
researches  corroborative  of  Nageli's  hypothesis.  He  re- 
marked that  indigo  particles  coming  in  contact  with  the 
Diatom  remained  quite  motionless,  except  along  the  raphe  ; 
here  he  observed  that  the  granules  were  carried  from  the  central 
spot  slowly  along  to  the  terminal  points  of  the  frustule,  where 
they  stopped  a  short  time,  and  were  then  again  carried  off  in 
the  reverse  direction.  He  found  the  current  occasionally  so 
strong  that  bodies  of  some  size  were  set  in  motion  by  them. 
The  Rev.  W.  Smith  accepts  this  theory,  for  he  states  in  the 
introduction  to  his  synopsis  of  the  British  Diatomaceae,  that 
that  the  fluids  which  are  concerned  in  these  actions  must 
enter  and  be  emitted  through  the  minute  formina  at  the 
extremities  of  the  siliceous  valves  ;  and  it  may  easily  be 
conceived  that  an  exceedingly  small  quantity  of  water 
expelled  through  these  minute  apertures  would  be  sufficient 
to  produce   movement  in  bodies  of  so  little  specific  gravity. 

We  now  come  to  the  hypothesis  of  ciliary  action.  Ehren- 
berg  was  the  first  to  start  this  explanation  with  singular 
confidence  and  inconsistency,  as  we  shall  see  that  he  had 
already  advanced  the  explanation  of  a  central  foot.  He  gives 
the  following  minute  details,  which  have  only  the  most 
remote  foundation  in  fact,  in  reference  to  Surivella  gemma  : — 
"  Long  delicate  threads  projecting  where  the  ribs  or  transverse 
markings  of  the  shell  joined  the  ribless  lateral  portions,  and 
which  the  creature  voluntarily  drew  in  or  extended.  .  .  .  An 
animulcule,  -^  of  a  line  long,  had  twenty-four  for  every  two 
plates,  or  ninety-six  in  all."  These  ciliary  processes  were 
stated  to  be  actively  vibratile,  while  the  frustule  was  declared 
to  be  perforated  with  ninety-six  apertures  for  their  extrusion. 
The  presence  of  hair-like  processes  on  all  parts  of  the  frustule 
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is  not  at  all  infrequent,  and  it  is  not  improbable  that  Ehren- 
berg  was  deceived  by  these.  There  can  be  little  doubt  that 
these  hairs  are  foreign  to  the  Diatom,  and  are,  in  all  prob- 
ability, fungoid  growths.  Mr.  Jabez  Hogg  tells  us*  that  he 
has  repeatedly  satisfied  himself  that  the  motive  power  is 
derived  from  cilia  arranged  around  openings  at  either  end  (in 
some  also  around  central  openings),  which,  with  the  terminal 
cilia,  act  as  paddles  or  propellers.  However,  Mr.  Wenham 
has  clearly  shown  that  Mr.  Hogg's  cilia  were  mere  optical 
illusions. 

Ehrenberg,  having  abandoned  his  theory  of  an  ex- 
panding, snail-like  foot  projecting  from  the  central  opening  in 
Navicula,  Suvirella,  Gemma,  etc.,  announced  the  discovery  of 
ciliary  processes,  situated  along  the  lateral  openings  of  the 
frustule,  capable  of  extention  or  retraction  at  intervals. 
Kiitzing,  a  reliable  observer,  partially  acquiesced  in  this  view. 
He  was  of  opinion  "  that  the  openings  or  pores  in  the  siliceous 
valves  gave  exit  to  gelatinous  substances,  analogous  with 
that  thrown  out  during  the  act  of  self-division,  and  which 
often  persists  when  the  act  is  completed,  as  observed  in 
Cceconeis,  Melosira,  Cyclotella,  Fvagilaria,  etc." 

This  writer  in  the  4th  Ed.,  1861,  of  Pritchard's  Infusoria 
considered  that,  at  the  time  when  he  wrote,  it  was  not  satis- 
factorily ascertained  that  minute  cilia  did  not  exist  along  the 
raphe,  causing  the  currents  of  indigo  particles  described  by 
Von  Siebold. 

Thirdly,  and  lastly,  we  have  to  consider  the  hypothesis  of 
some  form  of  snail-like  foot.  Ehrenberg  asserted  that  such  a 
foot  was  protruded  from  the  central  thickened  portion  of  the 
frustule,  known  as  the  umbilicus,  which  he  believed  to  be  a 
perforation.  M.  Focke  believed  in  the  existance  of  many 
such  feet,  of  a  temporary  character,  while  Mr.  Wenham  ad- 
vanced the  following  speculations  on  the  cause  of  the  move- 

*  Journal  of  the  Microscopical  Society,  1855,  P«  235. 
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ments,  which,  from  their  close  approximation  to  the  true  state 
of  the  case  as  ascertained  by  Prof.  Schultze,  deserve  especial 
attention.  He  says'1'  : — "  If  caused  by  the  action  of  cilia, 
such  extremely  rapid  impulses  would  be  required  to  propel  the 
comparatively  large  body  through  the  water,  that  surrounding 
bodies  would  be  jerked  away  far  and  wide.  A  similar  effect 
would  be  observed  if  the  propulsion  were  caused  by  the  re- 
action of  a  jet  of  water,  which,  according  to  known  laws  of 
hydrodynamics,  must  necessarily  be  ejected  with  a  rapidity 
to  indicate  the  existence  of  the  current  a  long  distance  astern. 
I  consider  there  is  no  ground  for  assuming  the  motions  of  the 
Diatomaceae  to  be  due  to  either  of  these  causes.  They  are 
urged  forward  through  a  mass  of  sediment  without  displacing 
any  other  particles  than  those  they  immediately  come  in 
contact  with,  and  quietly  thrust  aside  heavy  obstacles  directly 
in  their  way  with  a  slow  but  mechanical  power,  apparently 
only  to  be  obtained  from  an  abutment  against  a  solid  body. 
In  studying  the  motions  of  the  Diatomaceae,  I  have  frequently 
seen  one  get  into  a  position  such  as  to  become  either  sup- 
ported or  jammed  endways  between  two  obstacles.  In  this 
case  particles  in  contact  with  the  sides  are  carried  up  and  down 
from  the  extreme  ends  with  a  jerking  movement  and  a  strange 
tendency  to  adherence,  the  Diatom  seeming  unwilling  to  part 
witK  the  captured  particle.  Under  these  circumstances  I 
have  distinctly  perceived  the  undulating  movement  of  an 
external  membrane ;  whether  this  envelopes  the  whole  surface  of 
the  siliceous  valves  I  am  not  able  to  determine,  nor  do  I  know 
if  the  existence  of  such  a  membrane  has  yet  been  recognized. 
The  movement  that  I  refer  to  occupies  the  place  at  the  junction 
of  the  two  valves,  and  it  is  caused  by  the  undulation  of  what  is 
known  as  the  connecting  membrane.  This  will  account  for 
the  progressive  motion  of  the  Diatomaceae,  which  is  performed 
in  a  manner  analogous  to  that  of  the  gasteropoda.  The 
primary  cause,  however,   is  different,   and  not   due  to  any 

*  Journal  of  the  Microscopical  Society,  1856,  p.  159. 
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property  of  animal  vitality,  but  arises,  in  my  opinion,  from 
the  effects  of  vegetable  circulation.  I  have  observed  several 
corpuscles  of  uniform  size  travel  to  and  fro,  apparently  within 
the  membrane  which  is  thus  raised  in  waves  by  their 
passage." 

The  researches  of  Prof.  Max  Schultze,  of  Bonn,  were 
published  in  December,  1865.  He  reviews  the  history  of  the 
subject  and  after  some  remarks  on  the  external  currents  in 
Rhizosolenia  and  Coscinodiscus,  he  proceeds  to  describe  his  very 
minute  and  careful  observations  on  a  marine  naviculoid 
species,  the  Pleurosigma  angulatum,  which  is  not  infrequently 
met  with  on  the  sea-coast.  The  P.  angulatum  is  to  be  preferred 
for  examination  to  the  larger  P.  balticum,  because  the  trans- 
verse markings  on  its  frustule  do  not  impede  to  so  great  an 
extent  the  observation  of  what  is  going  on  within.  When 
you  have  a  specimen  of  P.  angulatum  under  the  microscope,  if 
crawling,  it  always  has  its  broad  side  turned  to  view,  one 
raphe  being  uppermost,  the  other  in  contact  with  the  glass  on 
which  it  is  placed.  Prof.  Schultze  observed  in  the  protoplasm 
a  rapid  molecular  movement,  such  as  is  well  known  in  the 
Desmid  Cloisterium,  and  further,  a  current  of  the  granules  of  the 
protoplasm  along  the  raphe.  P.  angulatum  crawls,  as  do  all 
Diatoms  possessing  a  raphe,  along  the  line  of  suture.  To 
crawl  along,  it  must  have  a  fixed  support.  Free  swimming 
movements  are  never  to  be  observed  in  this  or  any 
other  Diatom.  Accordingly  he  invariably  found  that  the 
raphe  was  in  contact  with  either  the  glass  slip  or  the  cover 
glass,  or  was  in  opposition  to  some  foreign  body  of  con- 
siderable size,  even  when  it  was  standing  on  end.  Where 
the  Diatom  crawled  along  the  smooth  surface  of  the  glass 
cover,  Schultze  noticed  that  there  was  a  slight  turning  of  the 
longitudinal  axis ;  this  he  connected  the  with  fact  that  the 
raphe  inclines  to  opposite  sides  at  either  end  of  the 
frustule. 

Having  thus  determined  that  a  moving  protoplasmic  mass 
was  intimately  connected  with  the  raphe,  and   that  if  there 
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were  an  external  organ  of  locomotion,  the  raphe  must  prove 
to  be  its  seat,  Schultze's  next  care  was  to  minutely  examine 
the  current  of  granules  which  he  had  discovered  in  the 
protoplasm  underlying  the  raphe.  If  he  should  find  that  any 
of  the  current  protoplasm  was  flowing  externally,  the  motor 
organ  in  Diatomaceae  would  be  discovered.  It  was  impossible 
to  see  any  such  phenomenon  by  simple  inspection.  Accord- 
ingly, Schultze  repeated  the  experiments  of  Siebold,  and 
observed  the  same  fact  that  Siebold  and  Wenham  had  seen, 
namely,  that  particles  of  foreign  matter  stuck  to  the  raphe, 
as  though  it  were  covered  with  some  glutinous  material,  and 
were  carried  slowly  along  by  the  action  of  some  current. 
This  he  observed  in  many  Diatoms,  and  found  invariably 
that  foreign  particles  adhered  only  to  the  raphe  or  what 
corresponded  to  it.  "  There  is  obviously"  says  Prof.  Schultze, 
"  but  one  explanation  ;  it  is  clear  that  there  must  be  a  band  of 
protoplasm  lying  along  the  raphe,  which  causes  the  particles 
of  colouring  matter  to  adhere,  and  gives  rise  to  a  gliding 
movement.  For  there  is  one  phenomenon  which  can  be 
compared  with  the  gliding  motion  of  foreign  bodies  on  the 
Diatomaceae,  and  that  is  the  taking  up  and  casting  off  of 
particles  of  the  pseudopedia  of  the  rhizopodo,  as  observed, 
for  instance,  on  placing  a  living  Gromia  or  Miliolina  in  still 
water  along  with  powdered  carmine.  The  nature  of  the 
adhesion  and  of  the  motion  is  in  both  cases  the  same  in  all 
respects.  And  since  with  Diatoms  as  unicellular  organisms, 
protoclasm  forms  the  principal  part  of  the  cell  body,  every- 
thing suggests  that  the  external  movements  are  referable  to 
the  movement  of  this  protoplasm." 

Unfortunately,  however,  as  it  may  seem,  the  Professor 
could  not  see  this  protoplasm  ;  for  although  he  had  clearly 
witnessed  the  movement  of  granular  protoplasm  along  the 
raphe  in  the  interior  of  the  frustule,  in  no  Diatom  could  he 
observe  it  externally.  When  we  reflect  upon  the  great 
difficulties  offered  by  the  minuteness  of  the  Diatom,  the 
refraction  of  the  siliceous  shell,  and  the  close  packing  of  the 
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endochrome,  we  cannot  but  admire  the  perseverance  and 
acumen  displayed.  Having  satisfied  himself  that  no  external 
movement  of  granular  protoplasm  could  be  detected,  after 
examining  Pleuvosigma,  Surirella,  and  many  others,  our 
observer  came  to  the  only  conclusion  open  to  him — that 
the  protoplosm  moving  on  the  exterior  of  the  raphe 
is  hyaline,  and  totally  free  from  granules,  just  as  are  the 
pseudopodia  of  Gromia  and  Difflugia,  described  by  him.  The 
perforations  in  the  shell  along  the  raphe  are  so  infinitesimal 
as  to  be  scarcely  perceptible  with  the  microscope, 
and  it  is  through  these  holes  the  protoplasm  has  to  flow. 
Accordingly,  its  granules,  or  those  of  any  visible  size,  are  of 
necessity  kept  back  withm  the  frustule,  whilst  the  clear 
hyaline  matter  flows  slowly  over  the  exterior  of  the  raphe — 
moving  with  the  inner  protoplasm,  whose  flow  is  more 
obvious  from  the  presence  of  the  granules  suspended  in  it. 
Hence  the  band  of  protoplasm  coating  the  raphe  has  the 
import  of  a  foot,  on  which  the  Diatom  creeps. 

Professor  Schultze  remarked  that  there  were  three  types  on 
which  the  holes  for  the  hyaline  protoplasm  were  arranged. 
The  first  presented  to  us  with  long  open  slits  on  the  surface  of 
the  frustule,  corresponding  with  the  raphe,  and  is  seen  in 
Navicula  viridis,  and  its  allied  forms.  The  second  type  had 
the  raphe  closed,  but  with  fine  openings  at  either  end — this  was 
the  case  in  Plenrosigma.  The  third  type  was  the  most  common, 
existing  in  all  those  flat  Diatomaceas  in  which  the  raphe  ran 
along  the  narrower  edges  of  the  frustule.  In  these  there  were 
numerous  openings  placed  along  the  elevated  ridge  at  the 
sides  of  the  frustule  corresponding  with  the  raphe.  These  are 
seen  in  Nitzschia,  Surirella,  &c. 

The  movements  of  the  Diatomaceae  other  than  those  of  free 
locomotion  are  admirably  explained  by  Professor  Schultze's 
observations.  The  rotatory  movements  of  some  of  the  stalked 
species  are  thus  readily  accounted  for,  while  the  connection  of 
the  concatenated  species  which  live  in  a  chain  consisting  of 
several  individuals,  united  by  their  long  sides  or  by  their  angles, 


STUDY    OF    THE    DIATOMACE^.  15 

are  rendered  intelligible.  It  is  by  this  hyaline  protoplasm  that 
they  are  connected  the  one  with  the  other.  The  movements  of 
Bacillaria  paradoxa  and  Bacillaria  cursovia,  which  have  so  much 
puzzled  observers,  now  receive  a  ready  explanation.  The 
Bacillavice  are  elongated  Diatoms  attached  to  one  another  by 
their  broad  sides.  They  are  frequently  seen  to  exhibit  the 
most  stange  movements.  One  frustule  slides  along  its  neigh- 
bour until  it  is  only  attached  to  it  by  its  edge ;  the  next  one 
above  performs  the  same  movement,  and  then  the  whole  colony 
follows  the  example,  so  that  they  come  spread  out  like  a 
flight  of  steps  ;  after  a  short  pause  the  movement  is  reversed. 
This  curious  phenomenon  is  easily  explained  by  the  gliding 
movement  of  the  hyaline  protoplasm  of  one  frustule  upon 
that  of  its  neighbour. 

It  is  now  more  than  ten  years  since  Herr  T.  W.  Engel- 
mann  most  carefully  investigated  the  preception  of  light  and 
colour  possessed  by  Diatoms,  and  other  of  the  lower 
organisms.*  His  observations  led  him  to  conclude  that 
movement  in  Diatoms  was  directly  caused  by  a  modification 
of  the  interchange  of  gasses,  without  apparent  addition  of  a 
sensation,  being  intimately  connected  with  the  presence  of 
free  oxygen,  which,  if  not  present,  could  be  produced  by 
light  upon  these  organisms.  This  being  the  reason  why  they 
are  stationary  when  enveloped  in  darkness  and  in  want  of 
oxygen.  This  observer  found  that  after  movements  had 
ceased  owing  to  want  of  light,  they  might  be  made  to  re- 
commence by  illuminating  the  Diatom  with  the  red  portion 
of  the  spectrum.  He  found  that  red  between  the  lines  B  and 
C  promoted  the  most  active  movements,  while  ultra-red  and 
ultra-violet  were  ineffective. 

*  Vide  Bibliography. 
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CHAPTER  IV. 

Classification  of  the  Diatomace^e,  with    a    Conspectus 
of  the  Families  and  Genera.* 

Diatoms  are  placed  in  the  vegetable  kingdom  as  follows  : — 

Class  Cryptogamia  ;  Sub-class  Alg,e  ;  Natural  order 
Diatomace^,  which  is  divided  into  three  sub-families  or  tribes, 
viz  : — 

I.     THE  RAPHIDIEiE,  which  have  a  true  raphe, 
at  least  on  one  of  the  valves  ; 

II.  THE  PSEUDO-RAPHIDIE^,  having  at  least 
on  one  of  the  valves  a  blank  space,  somewhat 
like  a  raphe,  they  are  never  furnished  with 
processes,  teeth,  spines,  awns  or  a  true  raphe  ; 
and 

III.  CRYPTO-RAPHIDIE.E,  never  possessing  either 
a  true  raphe,  or  a  pseudo-raphe,  are  generally 
circular  or  angular  in  form,  and  and  often 
furnished  with  teeth,  spines,  etc. 

Tribe  I. — The  Raphidieae, 

[N.B. — s.v.  =  side  view  ;  f.v.  =  front  view.] 

/a  distinct  raphe  and  nodules  on 
one  or  both  valves  ;  central 
nodule  rarely  wanting  or  ob- 
scure ;  valves  simple  or 
always  J  complex ;  raphe  generally 
prominent  in  s.v.,  occasionally 
in  f.v.,  especially  when  con- 
stricted, with  nodules  at  the 
constrictions  ; 
without     teeth,  spines,  awns,  or  processes. 


Frustules  mostly  |     wlt^ 
bacillar  in    s.v.  ;J 
sometimes 
broadly  oval  ; 


*  This  classification  here  given  is  that  of  Prof.  H.  L.  Smith,  of  Geneva, 
revised  by  the  author  in  accordance  with  our  present  knowledge  of  the 
subject.  Prof.  Smith's  conspectus  was  published  in  "  The  Lens  "  in  the 
year  1873,  and  there  are  only  six  copies  at  present  known  in  existence,  as 
almost  the  whole  edition  perished  in  the  great  fire  at  Chicago. 
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Analysis    of    the    Families. 
(The  figures  refer  to  the  corresponding  numbers  on  the  left  of  each  section) 

Frustules  with  valves  alike    ...         ...         ...         ...       2 

Frustules  with  valves  unlike...         ...         ...         ...       1 

(  Valves  cuneate...         ...         ...         ...  Gomphonenuce 

1  Valves  not  cuneate       ...  ...  ...  ...  ...       7 

I  Valves  symmetrically  divided  by  the  raphe  ...       4 

2  1  Valves  not  so  divided...  ...         ...         ...         ...       3 

1  Valves  alate,  or  obliquely  striate      ...  ...  ...       4 

3  j  Valves   not   as   above,  more    or    less    arcuate    or 

(       cymbiform     ...  ...  ...  ...  ...     Cymbdlece 

(  Valves   with   central    nodule  equally  distant  from 

4  J       ends    ...         ...  ...         ...  ...  ...     Naviculece 

I  Valves  not  as  above     ...  ...  ...         ...         ...       5 

j  Valves  with  central  nodule  wanting  ...     Naviculece 

\  Valves  not  as  above     ...  ...         ...         ...         ...       6 

(  Valves  with  central  nodule  unequally  distant  from 
6  J       ends    ...         ...         ...         ...         ...  Gomphonemea 

[  Valves  not  as  above    ...         ...         ...         ...         ...       7 

/  Frustules   genuflexed,    nodule    or   stauros    on   one 
valve,   usually    on    the  concave    margin   (at   the 
constriction),  valves  rarely  broadly  oval...  Achnanthece 
All  others,  valves   generally   broadly   oval,    rarely 
bent     ...         ...         ...         ...         ...         ...    Cocconidece 

Analysis    of    the    Genera. 
FAMILY  Y.—CYMBELLEM. 

Frustules  sometimes  complex  ;  frequently  hyaline, 
inflated,  or  constructed  in  f.v.  ;  with  central 
nodules  approximate  and  touching  the  connecting 
zone ;  median  line  often  inflexed.  Valves 
frequently  with  a  tranverse  line  (stauros)  ;  con- 
necting membrane  often  longitudinally  striate  or 
punctuate       ... Amphora 

Frustules  not  as  above  ...  ...         ...         ...       1 
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(  Frustules    free,   terminal   nodules    near  the   ends, 
i  -J       raphe  more  or  less  arcuate...  ...  ...       Cymbella 

[  Frustules  often  in  gelatinous  tubes  ...  ...    Encyonoma 


FAMILY  ll.—NAVICULEM. 

Frustules  compound,  valves  with  loculi  (marginal 
cells)   ...  ...  ...  ...  ...  ...    Mastogloia 

Frustules  not  as  above  ...         ...         ...  ,.       i 

Frustules  compound  (each  with  two  plates)  ;  one 
(superior)  with  tranverse  ribs  the  other  (inferior) 
striate,  with  raphe  and  nodules     ...  ...  Stictodesmis 

Frustules  not  as  above  ...         ...         ...         ...       2 

Valves    with    a    conspicuous,    tranverse     smooth 
siliceous  band  (stauros)  not  alate  ...  ...     Stauvoneis 

Valves  not  as  above     ...         ...         ...         ...         ...       3 

Valves  sigmoid  or  arcuate  ;  or  frustules  not  alate, 
or  raphe  inflected  or  reflected        ...  ...  ...      10 

Valves  not  as  above     ...         .  .         ...         ...         ...       4 


1  1 


Valves  with  a  central  nodule 


5 


Valves  without  a  central  nodule,  or  obscured         ...       9 

Valves  having  unique  raphe  ...  ...         ...         ...       6 

Nodules   central   and  terminal  elongated  between 
the  branches  of  a  double  raphe      Vanheuvchia 

Valves  with  connecting  zone,  and  straight  raphe    ..        7 
Valves  with  connecting  zone,  raphe  sigmoid... Scoliopleuva 

'  Terminal      nodules      elongated,      suture     slightly 

elongated        Colletonema 

Valves  not  as  above     ...         ...         ...  ...  ...       8 

f  Frustules  free Navicula 

I  In  gelatinous  tubes      Schizonema 


IO 
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Valves     with     nodule     median     wanting     or    ob- 
scured        ...         ...         ...         ...  Amphipleuva 

Valves  with  median  nodule    ...  ...         ...      Bevkeleya 

Valves  symmetrically  divided  by  the  raphe,  frustules 

not  alate,  rarely  constricted  in  f.v.  ...  Pleurosigma 

Valves  not  as  above     ...         ...         ...         ...         ...     n 

Valves   keeled,   not  symmetrically  divided  by  the 

raphe,    which    is  arcuate,    ends    reflexed,    and 

marginal         ...  ...         ...         ...          ...     Toxonidia 

Valves  keeled    ...  ...         ...         ...         ...         ...     12 

Slightly  constricted  in  f.v.  ;  valves  unevenly  divided 
divided  by  the  keel  ...         ...         ...         . . .  Plagiotrapis 

Much  constricted,  valves  equally  divided  ...         ...     13 


Elongated  nodule  at  each  side  of  keel         ...    Amphipora 
J3  I  Not  as  above    ...         ...         ...         ...         ...      Donkinia 


FAMILY  III.—  GOMPHONENIEJE. 

Frustules   curved   in    f.v.  ;    nodule   on    concave  of 
valves...  ...         ...         ...         ...  Rhoikosphenia 

All  others  ...         ...         ...         ...  Gomphonema 


FAMILY  IV.— AGHN ANTHEM. 

Valve  with  straight  raphe       Achnanthes 

Valve  with  sigmoid  raphe      ...         ...  Achnanthidum 


FAMILY  V.—COCCONIDEM. 

Valves  with  marginal  cells     ...         ...         ...       Orthoneis 

Valves  not  as  above    ...         ...         ...         ...         ...       1 
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Valves  not  symmetrically  divided  by  the  raphe  Anortheis 
Valves  simple,  the  superior  being  without  a  pseudo- 
raphe,  inferior  having  raphe  and  nodules  Cocconeis 


Tribe  II.— Pseudo-Raphidieae. 
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(a.  pseudo-raphe  (simple  line  or  blank 
space)  on  one  or  both  valves ;  or 
longitudinal  septae  or  vittse  in  f.v.  ;  or 
valves  fusiform,  sigmoid,  beaked,  or 
alate  ;  or  with  numerous  tranverse 
ribs,  plicae,  costae,  striae,  or  rows  of 
granules  on  one  or  both  valves,  rarely 
regularly  radial ;  costae  sometimes 
showing  in  f.v. 
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except  spines  very  rarely  among 
the  Surirelleae  or  Tabellarieae, 
when  the  character  is  already 
sufficiently  indicated  by  the 
above. 


never      angular  in  s.v. 


rarely    |hyaline'  unstriate  ;  or  much  developed  in 
y    \     f.v.,  unless  longitudinally  septate. 
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Analysis  of  the  Families. 

Frustules  compound  ;  rarely  or  apparently  longitu- 
dinally septate  or  vittate;  septae  or  vittae  showing 
distinctly  in  f.v.        ...         ...         ...         ...  ...        i 

Frustules  not  as  above,  or  only  seen  in  s.v.  ...       2 

'  Arcuate  in  f.v.  (apparently  septate  ?),  valves  alike 
or  differing  only  by  a  pseudo-nodule  at  ends  of 
concave  valve  ...  .  ...  ...  Fragilariece 

i  All  others  ...  ...  ...  ...  ...   Tabellariea 

'  Valves  circular,  sub-circular,   very  broadly  oval,  or 
2  .       differently  costate     ...  ...  ...         ...  ...       3 

Valves  not  as  above    ...         ...         ...  ...  ...       4 

Valves  mostly  hyaline,  with  a  few  pervious  costae 
(scalari  form),  or  arcuate  f.v.,  with  valves 
differently  costate,  rarely  septate  in  f.v.  ...   Tabellaviea 

All  others  ...         ...         ...         ...         ...     Surirellece 

Valves    fusiform,    sigmoid,  beaked,    or    one  margin 

more  strongly  marked  than  the  other      ...      Surirellea 
Valves  not  as  above.   ...         ...         ...         ...         ...       5 

1  Valves  traversely  undulate  (undulations  con- 
spicuous in   f.v.),  with  transverse  shaded  bands 

Surirellea 
Valves  not  as  above     ...         ...         ...         ...         ...       6 

Frustules  in  f.v.  with  beaded  margins  (especially 
on  one  side),  without  ends  of  costae  ;  or  carinate, 
or  alate  ...         ...  ...         ...  ...     Surirellea 

Frustules  not  as  above  ...         ...         ...  ...       7 

Valves  pervious  or  dimidiate,  costate  or  striate,  or 
transversely  or  irregularly  dotted  (not  carinate  or 
alate    ...         ...         ...         ...         ...         ...  Fragilariea 

Valves  not  as  above     ...         ...         ...         ...         ...       8 
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Fustules  with  a  row  of  marginal  sub-capitate  pro- 
cesses, alate  or  carinate      ...  ...  ...      Surirellea 

Frustules  not  as  above  ...         ...         ...  Fragilaviecz 


Analysis  of  the  Genera. 
FAMILY  VI.—FRAGILARIE&. 

Frustules  arcuate  in  f.v.  ;  valves  with  interrupted 
transverse  striae  or  costae ;  and  one  or  both 
valves  with  pseudo-nodules  (blank  spaces)  at  the 
ends    ...         ...         ...         ...         ...         ...      Gephyvia 

Frustules  and  valves  not  as  above    ...         ...         ...       i 

Frustules  more  or  less  arcuate  in  s.v. ;  with  trans- 
verse (often  granulate)  ribs  (canaliculi  W.  Sm.)  ; 
which  in  f.v.  frequently  cause  the  margin  or  sub- 
margin  to  appear  beaded,  or  dentate       ...     Epithemia 

Frustules  not  as  above  ...         ...         ...         ...       2 

Frustules  arcuate  in  s.v.  ;  not  ribbed  ;  valves  trans- 
versely striate  on  concave  margin,  without 
median  line  or  nodule,  and  with  pseudo-nodules 
at   the  ends  ...  ...         ...         ...         ...        Eunotia 

Frustules  not  as  above  ...         ...         ...         ...       3 

Valves  with  a  pseudo-raphe,  and  transverse  rows 
of  granules  within  square  cells  (clathrate)  ;  cen- 
tral and  terminal  nodules  distinct...  Glyphodesmis 

Valvesnot  as  above    ...         ...         ...         ...         ...       4 

Valves  cruciform  ;  with  interrupted  transverse  striae 
(not  clathrate),  central  nodule  very  distinct  ; 
frustules  in  f.v.,  with  terminal  vittae  ?      ...  Omphalopsis 

Valves  not  as  above    ...         ...         ...         ...  ...       5 

(  Valves  arcuate,    stirae  fine   and   granulated,    with 
pseudo-raphe  and  central  nodule  ;  frustules  free... 

Ceratoneis 
Valves  not  as  above     ...         ...         ...         ...         ...       6 
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'  Valves  with  central  and  terminal  nodules  (or  blank 
spaces),  latter  prominent  in  f.v.  ;  and  pseudo- 
median  line  (not  always  distinct)  ;  valves 
frequently  constricted  or  inflated  at  the  middle  ; 
frustules  cohereing Diadesmis 

Valves  not  as  above     ...         ...         ...         ...         ...       7 

/  Valves  with  a  central  (generally  transverse)  blank 
space,  and  a  central  pseudo-ocellus  ;  or  with  two 
or  more  (few)  strong  pervious  costae  in  the  middle 
which  are  prominent  in  f.v.  ;  and  transverse 
(generally  moniform  interrupted)  striae,  costae, 
or  square  cellules  :  and  terminal  nodules  Plagiogramma 
Valves  not  as  above    ...         ...         ...         ...         ...       8 

Frustules  cohering  ;  quadrangular  in  f.v.,  valves 
without  central  nodule  ;  stirae  interrupted  by  a 
smooth  median  line,  or  a  blank  space  ;  valves 
inflated  or  constricted  ;  terminal  nodules  present, 
and  generally  promenient  in  f.v.  ...  Dimeregramma 
\  Frustules  not  as  above  ...         ...         ...  ...       9 

(Frustules  with  a  serrated  suture ;  valves  without  a 
median    line,   and   with    transverse    conspicuous 
rows  of  perles  or  dots  ...  ...         ...     Tenbvavia 

\  Frustules  not  as  above  10 

/  Frustules  in  f.v.  narrow,  linear  ;  valves  lancrolate 
or  inflated  ;  with  conspicuous  moniliform,  (gen- 
erally somewhat  radiate)  transverse  striae  ;  and  a 
median  line  or  black  space  (frequently  obscure  or 
wanting)  ;  nodules  absent  ...  ...         ...     Raphoneis 

\  Frustules  not  as  above  ...         ...         ...         ...     11 

I  Frustules  in  f.v.  linear  ;  valve  cymbilliform,  striae 
11  J       fine;  without  pseudo-raphe  ...         ...Campylosiva 

I  Frustules  not  as  above  ...  ...         ...         ...     12 


10  i 


12 
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Frustules  sessile,  solitary,  or  in  lines,  elongated, 
linear  ;  slightly  cuneate  ;  valve  finely  striate,  con- 
stricted at  one  end,  and  without  median  line     Peronia 

Frustules  not  as  above  ...  ...  ...  ...      13 

Frustules  linear  in  f.v.  ;  somewhat  hyaline,  and  en- 
larged^at  one  end  ;  valves  striate,  without  median 

13  \  line  or  nodule  ;  cuneate,  and  constricted  at  one 
end  ;  united  in  a  stellate  or  zigzag  manner  Asterionella 

Frustules  not  as  above  ...         ...         ...         ...     14 

'  Frustules  much  elongated  ;  valves  with  a  smooth 
median  line  or  blank  space,  sometimes  obscure  ; 
frequently  a  central  pseudo-nodule  ;  transversely 

14  i  striate,  never  costate ;  sometimes  slightly  cuneate, 
or  bent,  sessile,  filamentous,  or  attached  end  to 
end      ...  ...  ...  .  .  ...  ...         Synedra 

Frustules  not  as  above  ...         ...         ...         ...     15 

Frustules  very  much  elongated,  straight  or  undu- 
late ;    valves   inflated    at    the    middle,     slender 

15  "]  (awn-like),  somewhat  irregular  punctuate  in  s.v., 
without  median  line,  or  nodules   ...  ...      Toxavium 

Fustules  not  as  above...  ...  ...  ...  ...      16 

Frustules  cuneate  ;  margin  smooth  ;  valves  hyaline 

16  j       or  finely  striate,  with  a  median  line  ...Licmorphora 
Frustules  not  as  above            ...         ...          ...         ...     17 

/  Valves  finely  striate,  punctuate,  or  more  or  less 
hyaline  ;  never  costate  ;  median  line  wanting  or 
obscure.  Frustules  narrow  in  f.v.,  sometimes 
inflated  (undulate-arcuate)  or  constricted  ;  mar- 
gins smooth,  cohering,  forming  a  straight  (rarely 
zigzag)  filament         ...  Fvagillavia 


*  Valves  and  frustules  not  as  above     ... 

Valves  lanceolate  with  heavy  markings,  f 

late      

Frustules  not  as  above 


..       18 

v.  undu- 

. .    Cymatosiva 

19 


19 
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Frustules  cuneate  ;  valves  transversely  costate  or 
distinctly  granular  striate,  with  a  median  line  ... 

Podocystis 
Frustules  not  as  above  ...         ...         ..  ...     20 

Frustules   compound  ;    valves   costate   or   ribbed  ; 
ends  of  costae  prominent,  sub-marginal  and  capi- 
tate in  f.v.  ;  frustules  not  cuneate...         ...      Denticula 

.  Frustules  not  as  above  ...         ...         ...         ...     21 

J  Valves  furmished  with  ridges  ;  f.v.  linear  ;  frustules 

21  \       cohering;  filament  zigzag  ...         ...         ...       Diatoma 

[Valves  not  as  above   ...  ...         ...  ...         ...     22 

22  Valves  cuneform  forming  a  spiral  filament...       M eviction 

FAMILY    VII.— TABELLARIEjE. 

Frustules  linear,  or  cuneate,  and  showing  monili- 
form  vittae  (ends  of  costae)  in  f.v.;  Valves  divided 
into  chambers  by  transverse  ribs  (scalariform)  ; 
cuter  valve  finely  pervious  striate,  without  median 
line      ...         ...         ...         ...         ...         Climacosphenia 

Frustules  not  as  above  ...  ...  ...  ...        1 

'  Frustules  curved  in  f.v. ;  valves  costate,  dissimilar  ; 
septae  rudimentary  ...         ...  ...         ...       Entopyla 

Frustules  not  as  above  ...         ...  ...         ...       2 

Frustules  in  f.v.  with  straight  vittae,  which  are 
usually  alternate ;  cohering,  forming  a  zigzag 
filament  :  valves  transversely  striate,  and  inflated 
at  centre  and  ends,  margin  often  finely  punctuate 

Tabellavia 
\  Frustules  not  as  above  ...  ..  ..  ...       3 


Frustules  with  straight  vittae,  in  pairs,  and  inter- 
rupted at  the  ends  and  centre  in  f.v.        ...    Diatomella 
Frustules  not  as  above  ...  .  .  ...         ...       4 
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Frustules  with  vittae  in  pairs,  which  are  straight  or 
undulate  in  f.v. ;  not  interrupted  or  enlarged  at 
ends  ;  cohering,  forming  a  zigzag  filament 

Grammatophora 

\  Frustules  not  a  above 5 

I  Frustules    nilamentous  ;    vittae   in    f.v.    somewhat 
enlarged  at  the  ends  (clavate)  ;   valves   pervious 

5  J       costate  ;  costae  few,  showing  in  f.v 

Gomphogvamma  (Tetracyclics) 
'  Frustules  not  as  above  ...         ...         ...  •••       6 

Valves  without  pervious  costae,  quite  smooth,  or 
very  finely  striate  ;  often  with  fine  median  line  ; 
frustules  hyaline  in  f.v 7 

Valves  and  frustules  not  as  above 9 

Frustules  with  spines  at  the  angles  in  f.v.  ...         Attheya 
Frustules  without  spines        ...  ...         ...         ...       8 

Septae  (or  vittae)  in  f.v.,  interrupted,  alternate       Tessella 
Septae  not  interrupted...  ...  ...  ...      Striatella 

Frustules  compound  ;  valves  with  a  median  line, 
and  generally  blank  ends  ;  costate  or  striate. 
Septae  in  f.v.  connected  by  transverse  striae 
(latticed)  ;  frustules  cohering,  forming  a  flat 
filament  ...  ...  ...  ...  . . .  Rhabdonema 

Valves  not  as  above     ...         ...         ...         ...         ...     io 

io      Valves  mostly  hyaline,  with  a  few  pervious   costae 

(scalariform)  ;  linear,  orbicular,  or  inflated    Biblarium 

FAMILY     Vlll.—SURIRELLEM. 

Frustules  compound  ;  valves  broadly  oval,  unlike  ; 
one  costate,  the  other  sieve-like  (cribrose), 
punctuate;  without  nodules  ...  Campyloneis 

Frustules  not  as  above  ...         ...         ...  ...       i 
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(  Valves  transversely  undulate,  undulations  con- 
spicuous in  f.v.  ;  striate,  and  with  a  few  transverse 
shaded  bands  ...  ...  ...  Cymatopleuva 

^  Valves  not  as  above    ..  ..  ...  ...         ...       2 

Frustules  in  f.v.  showing  a  marginal  row  of  short 
sub-capitate  processes;  valves  transversely  cos- 
tate  (scalariform)      ...  ...  ...  ...    Clavulavia 

k  Frustules  not  as  above  ...         ...         ...         ...       3 

'  Frustules  bent  in  s.v.,  margins  finely  dotted,  valves 
without    median    line,    and    with    an    unequally 
notched    inflation    at    one    end  ;    cohering    in    a 
stellate  manner         ...         ...         ...         ...       Actinella 

Frustules  not  as  above  ...         ...  ...         ...       4 

Frustules  linear  in  f.v.  ;  arcuate,  with  rounded  ends 
in  s.v.  ;  margins  punctuate  ;  valves  finely  striate, 
without    median    line,   terminal  nodules    on    the 
concave  margin.     Frustules  cohering  in  a  zigzag 
manner,  or  in  tables  ...         ...  Desmogonium 

\  Frustules  not  as  above  ...         ...  ...  ...       5 

f  Frustules  (inconspicuously)  alate  ;  valves  elliptical 
or  linear  ;  not  cuneate  ;  parallel  (dimidiate,  mar- 
ginal, or  wavy)  striate  ;  rarely  costate  ;  median 
5^  line,  if  present,  simple,  and  not  beaded  or  cons- 
picuously marked  ;  valves  sometimes  bent  along 
the  longer  axis  (apparently)  ...  ..    Tryblionella 

^  Frustules  not  as  above  ...  ..  ...  ...       6 

f  Frustules  alate  (sometimes  inconspicuously);  valves 
cuneate,  reniform,  oval  or  sub-circular,  rarely 
linear,  frequently  twisted  ;  with  simple  median 
line,  or  more  or  less  linear  blank  space  ;  centre 
sometimes  blank,  or  finely  dotted  ;  margins  or 
sub-margins  strongly  marked  (somewhat  radiate) ; 
costae  or  plicate  (canaliculate,  W.  Smith.)  Suvivella 
Valves  not  alate,  or  cairnate 7 


M 
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IO 


Not  alate  8 

Wings  imperfectly  develeped  and  reduced  to  a  keel 
generally  having  large  punctuations        ...  ...       9 

Frustules  saddle  shaped,  pseudo-raphe  in  the  form 
of  a  cross        ...  ...  ...  ...  Campy lodiscus 

Frustules  fusiform,  bnt  slightly  silaceous,  furnished 
with  2  or  3  keels  arranged  spirally  Cylindrotheca 

Frustules  not  as  above  ...  ...  ...  ...      10 

Valves  having  keels  diagonaly  arranged      ...      Nitzschia 
Keels   on    both    valves   on    the    same   side  of  the 
frustule  ...  ...  ...  ...  ...    Hantzchia 


Tribe  III.— Crypto-Raphidieae. 


Frustules    generally 

circular,  sub- 
circular,  or  angular 
in  s.v.,  more 
rarely  elliptical, 
oval,     or     bacilar : 


'       either 


never 


much  developed  in  f.v., 
and  filamentous ;  or 
processes,  teeth, spines 
or  awns ;  or  more  or  less 
hyaline  or  irregular;  or 
transversely  septate  (or 
costate)  in  f.v. 

with  a  central  linear  blank 
space  or  true  raphe,  on 
the  valves,  except  a 
raphe  or  pseudo-raphe 
in  Raphidodiscus. 


Analysis  of  the  Families. 

Frustules  cylindrical,  or  flattened,  valves  alate 
(terminated  by  a  calyptre) ;  pointed  with  a 
bristle...  ...  ...  ...  ...  ...    Chatocerece 

Frustules  not  as  above  ...         ...         ...         ...       1 

/  Frustules  with  valves  dissimilar,  or  mostly  smooth  ; 

furnished  with  awns,  horns,  (elongated  processes), 

spines,  or  septae,  which  are  sometimes  absent  or 

imperfect  in  fossil  forms ;  frequently  imperfectly 

siliceous,  valves  not  ribbed  radially,  or  cellulose 

Chatocerea 
Frustules  not  as  above  ...         ...  ...         ...       2 
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Frustules  imperfectly  siliceous,  connecting  zone 
more  or  less  turgid  ;  connected  in  distant  series  ; 
valves  angular,  with  long  central  spine    ...  Chatocerena 

Frustules  not  as  above  ...  ...  ...         ...       3 

Valves  with  a  single    marginal,    or    sub-marginal 
pseudo-nodule  ...  ...         ...  Coscinodiscece 

Valves  not  as  above    ...  ...         ...         ...  ..       4 

Valves  lunate,  not  transversly  costate  or  septate  ... 

Coscinodiscece 
Valves  not  as  above     ...         ...         ...  ...         ...       5 

Valves  somewhat  hisped  ;    with  sinuato-reticulate 
lines  (not  rayed)        ...  ...  ...  ...  Coscindiscecz 

Valves  not  as  above     ...         ...         ...         ...         ...       6 

Valves  circular  or  angular,  not  much  developed 
in  f.v.,  with  (obscurely)  reticulate  centre,  and 
conspicuous,  pore-like  punctae       ...  ...  Cosinodiscea 

Valves  not  as  above    ...         ...         ...         ...  ...       7 

Valves  alike,  smooth  (hyaline),  with  radiating  lines 
(linear  rays  not  terminating  in  a  spine) ;  rays 
definite  (few)  ...  ...  ...  Astevolampvea 

Valves  not  as  above     ...  ...         ...  ....         ...       8 

Frustules  cuneate  in  f.v.,    or  with  decided   ocelli, 
or  processes,    or  tubercules,  generally  few   and 
prominent  in  f.v.  (not  spines  alone)         ...         ...     11 

^  Frustules  not  as  above  ...         ...  ...         ...      10 

Frustules  cohering ;  generally  much  developed  in 
f.v.,  and  cylindrical  ;  firmly  siliceous  ;  valves 
rarely  hyaline,  unlike  or  elliptical ;  without 
median  line  ;  sometimes  apiculate,  or  conical,  or 
with  a  peculiar  central  nodule  (spine) ;  radiate 
punctuate,  or  cellulate  ;  and  frequently  with 
marginal  or  sub-marginal  spines.  Frustules  co- 
hering by  smooth  sutural  lines,  or  by  marginal 
spines  or  teeth,  or  by  a  central  spine       ...      Melosivece 

Frustules  not  as  above  ...         ...         ...         ...     12 
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(  Frustules  transversely  septate,  or  costate  ;  cuneate, 
10  J       angular,  or  sub-angular       ...  ...  ...  ...     11 

I  Frustules  not  as  above  ...         ...         ...         ...       9 

I  Frustules  little    developed    in    f.v.,     (free),    rarely 

angular,  neither  lunate  nor  cuneate  ...    Eupodiscece 

All  others,   filamentous,  generally    much  developed 
in  f.v.  ...         ...  ...         ...         ...         ...  Biddulphiece 

1  Valve  disk  more    or   less    undulate,    divided    into 

regular   compartments,  usually   alternately  light 

I2  J       and  dark;   mostly  with  marginal  or  sub-marginal 

spines  or  teeth  ...  ...  ...  ...    Heliopeleece 

\  Valves  not  as  above    ...         ...         ...         ...         ...     13 

f  Valves  hyaline  with  umbiblical  lines  Astevolampvece 

\  Valves  not  as  above   ...  ...  ...  ...  ...      14 

(  Valves  with  definite,  irregular,  flexuose,  or  bifurcate 
rays;  not  hispid,  nor  with   marginal  spines     ... 

Astevolampvece 
Valves  not  as  above    ...         ...         ...         ...         ...     15 


H 


1  Valves  hyaline,  rays  definite,  not  reaching  margin 
15  -J  Astevolampvece 

1  Valves  not  as  above    ...         ...         ...         ...         ...     16 


16 
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/  Valves  with   spathulate,   cordate,  or   deltoid    rays, 
their  bases  frequently  forming  a  hyaline  central 
area     ...  ...  ..  ...  ...  Astevolampvece 

Valves  not  as  above    ...         ...         ...         ...         ...     17 

Valves    with    large    marginal    spaces,    which    are 

neither  circular  nor  hexagonal       ...  Astevolampvece 

All  others,  f.v.  angular  oval,  circular  or  lunate     ... 

Coseinodiscece 


M 
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study  of  the  diatomace^e.  3 1 

Analysis  of  the  Genera. 
FAMILY     Y&.—CHMTOCEREM. 

Frustules  annulate,  cohering,  elongate,  ends  alike, 
calyptriform  ;  tipped  with  a  spine  or  mucro  ; 
often  imperfectly  siliceous  ...  ...  ...  Rhzosolenia 

Frustules  not  as  above  ...         ...         ...  i 

Frustules  with  two  or  more  horns  (elongated  pro- 
cesses, not  spines  simply) ;  valves  frequently 
alike    ...         ...         ...  ..,  ...         ...  ...       2 

Frustules  smooth,  or  with  spines,  bristles,  or  horns       3 
Frustules  compressed,  the  sutural  portion  narrow; 
horns  frequently  branching  orbifurate ;  sometimes 
mucronate;    valves  and    horns  sometimes    with 
short  scattered  spines  ;  horns  sometimes  obtuse, 
short  obtuse  (mammae)        ...         ...         ...       Dicladia 

Frustules  elongated ;  horns  mucronate ;  valves 
dissimilar  ;  generally  one  horn  (or  process)  on  one 
valve,  two  on  the  other        ...  ...  ...  Syringidum 

Only  one  valve  spined  ;  spine  frequently  long  and 
sometimes  branching  ...  ...  Syndendrium 

Frustules  not  as  above  ...         ...  ...         ...       4 

(  Valves  angular  ;  spine  central ;  sutural  portion  more 
or  less  turgid  (imperfectly  siliceous)  with  a  radiate 
series  of  dots  ;  frustules  connected  in  a  distant 
series  ...  ...  ...  ...  ...  ...       Ditylium 

\  Valves  not  as  above     ...         ...         ...         ...  ...       5 

'  Spines  (setae  ?)  marginal,  on    both    valves  ;  valves 

dissimilar  and  mostly  hyaline         ...  ...    Hercotheca 

All  other  forms,  valves  frequently  awned,  or  with 
minute  scattered  spines,  or  dissimilar,  hyaline  or 
imperfectly  siliceous  ;  or  frustules  compound  ;  in 
fossil    forms  awns   often    absent,   leaving  valves 

\      entirely  smooth         ...         ...         ...         ...     Chattoceros 
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FAMILY    X.-MELOSIRE^l. 


Frustules  apiculate  (drawn  out  at  the  extremities 
or  margins  to  a  point)         ...         ...         ...         ...        i 

Frustules  not  as  above  ...         ...         ...         ...       2 

'  Frustules    cylindrical  ;     apiculate    in    f.v.  ;    valves 
unlike Pyxilla 

Frustules  not  cylindrical ;  apiculate  in  s.v.  ;  valves 
alike    ...  ...  ...  ...  ...  ...         Peponia 

Valves  with  a  central  spine,  or  coronal  or  scattered 
spines;  not  ribbed;  frustules  cohering  by  the 
spines...         ...         ...         ...         ...  Stephanopyxis 

Valves  not  as  above     ...         ...         ...         ...         ...       3 

1  Frustules  cylindrical,  with  somewhat  large  marginal 
3  J       teeth,  and  peculiar  central  spine  ...  Syndetocystis 

\  Frustules  not  as  above  ...         ...         ...         ...       4 

/  Valves  elliptical  or  constricted,  marginal  spines  or 
a  J       teeth,  and  peculiar  central  nodule  ...       Rutilavia 

{  Valves  not  as  above     ...         ...         ...         ...         ...       5 

{Frustules  cylindrical,  ends  constricted  and  finally 
expanded  into  a  connecting  nodule  Strangulonema 

Frustules  not  as  above  ...  ...         ...         ...       6 

/  Frustules  cylindrical,  with  border  of  much  elong- 
5  J       ated  cells  at  junction  of  margins  in  f.v.    ...  Skeletonema 
I  Frustules  not  as  above  7 

Valves  circular,   with  curved   marginal  rays,   and 
minute  marginal  teeth         ...  ...Discosira — Melosira 

Valves  not  as  above 8 

Valves  dissimilar,  somewhat  conical  or  inflated  in 
f.v.  ;   with  radiating  lines  or  ribs,  not  branching 
nor  bifurcate  at    extremities  ;    apex   truncated  ; 
usually  spinous  ;  interspaces  punctate      Stephanogonia 
K  Frustules  not  as  above  ...         ...         ...         ...       9 
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Frustules  marked  with  spiral  or  crossed  bands  in 
f.v.       ...  ...  ...  ...  ...  ...   Liparogyra 

All  others  ...  ...  ...  ...  ...        Melosiva 

FAMILY  XI.—BIDDULPHIEjE. 

Frustules   with   one   neck-like   process ;    generally 

oblique  ;  cohering,  irregular,  valves  unlike        Isthmia 
Frustules  not  as  above  ...  ...         ...         ..         i 

Frustules  transversely  costate  in  f.v.  ;   costae  more 
or  less  capitate,  resembling  music   notes  ;  valves 
r  J       tranversely  costate  ;    without    spines   or  median 

line      ...  ...  ...  ...  ...  ...       Terpsince 

Frustules  not  as  above  ...  ...  ...  ...        2 

Frustules  transversely  costate  or  scalariform  ;  costae 
(septae)  showing  in  f.v.,  not  capitate,  valves  often 
lunate,  connecting  zone  hyaline  or  striate  Anaulus 

Frustules  not  as  above  ...         ...         ...         ...       3 

Frustules  generally  hyaline  or  slightly    silaceous, 
forming  a  filament  straight  or  curved      ...  ...       4 

Frustules  not  as  above  ...  ...  ...  ...       6 

Frustules  with   short   processes  ;  valves  devoid  of 
spines...  ...  ...  ...  ...  ...  ...        5 

Frustules  furnished  with  stout  spines  Lithodesmium 

Frustules  mostly  hyaline  or  imperfectly  siliceous  ; 
forming  filaments  ; 

Filament  curved,  valve  having  2  processes... 

Eucampia 
Filament  straight,   valve  having  3-4  processes 

Bellerochea 
Processes  not  as  above  ...  ...  ...  ...       6 

Processes  often  elongated,  generally  straight  on  the 
outer  margin  in  f.v.,  and  terminated  with  a  spine 
or  mucro,  which  is  sometimes  obscured  ...     Heniiaulns 

Frustules  not  as  above  ...  ...  ...   Biddnlphia 
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FAMILY   XIL— EUPODISCE^E. 

Valves  with  plum-rose  rays  or  dots  about  the  flat 
mastoid  processes  (or  ocelli)  ;  rarely  obscure  ; 
somewhat  with  a  sub-quadrate  central  portion,  or 
a  radiant  cellulation  interrupted  by  a  linear  series 
terminating  in  the  ocelli     ...  ...  ...        Auliscus 

Valves  not  as  above     ...  ...         ...  ...         ...       i 

Valves  with  decided  ribs,  rays,  or  furrows,  con- 
necting the  (usual  large)  processes  or  tubercles 

A  ulacodiscus 
Valves  not  as  above     ...  ...  ...  ...  ...       2 

Valves  circular,  or  oval  ;  with  ocelli,  or  pseudo- 
openings,  in  compartments  ...  Cvaspedopoms 

Valves  discoid  with  a  central  thickening  or  obscure 
nodule,  and  an  interrupted  raphe  terminated  by 
minute  spines,  or  spiniform  nodules  somewhat 
within  the  margin  of  the  disk  ;  central  portion  of 
disk  naviculoid,  depressed,  its  ends  terminating 
at  the  spines.  Striae  radiate  moniliform, 
extending  from  raphe  to  the  margin  of  the 
valve   ...  ...  ...  ...  ...  Raphidodiscus 

Valves  not  as  above     ...         ...         ...         ...  ..       3 

/  Valves    circular,    with    radiating   series  of  minute 

punctse,  and  marginal  tubercles    ...  ...      Pevithyra 

Marginal  tubercles  smaller,  valves  radiate  gran- 
ulate, circular  or  oval  ...  ...  ...   Cespodiscus 

All  others,  ocelli  (tubercles,  or  processes)  generally 
quite  large,  and  few,  usually  sub-marginal  ; 
cellules  or  granules,  rarely  radial,  or  minute  Eupodiscus 

FAMILY     XIIL— HELIOPELTEM. 

Valves  with  marginal  spines  obsolete,  or  if  present, 

few,  and  in  alternate  compartments        ...Actinoptychus 
Valves  not  as  above     ...         ..,         ...         .,  ...       1 
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Valves  with  a  hyaline  (stellate)  umbilicus,  with 
marginal  spines  or  teeth,  connected  by  a  radial 
rib         ..  ...  ...  ...  ..  ...       Halionyx 

Valves  with  numerous  marginal  spines  or  teeth  ; 
and  a  hyaline  umbilicus ;  often  hyaline  spaces 
at  the  base  (angles)  of  each  compartment       Heliopelta 


FAMILY   XIV.— A  STEROL  A  MPRE  A3. 

Valves  hyaline,  angular  or  circular,  with  straight 
rays  or  ribs  not  expanded  at  margin  or  centre, 
and  not  reaching  the  margin  ...         ...Liostephania 

Valves  not  as  above     ...         ...         ...  ...         ...       i 

Disk  radiate-punctate,  cellulate  or  granulate  ;  with 
several  well-defined  linear  blank  spaces  (ribs), 
from  the  margin  inwards  ;  centre  granulate,  not 
stellate  . .         ...         ...         ...  ...A  ctinodiscus 

Valves  not  as  above     ...         ...         ...         ...         ...       2 

Valves  inflated,  hyaline,  or  punctate,  centre  some- 
times stellate  ;  rays  linear,  more  or  less  bifurcating 
and  somewhat  irregular  ;  interspaces  blank,  or 
with  curved  or  sinuose  lines  ...  Cladogvamma 

Valves  not  as  above     ...  ...  ...  ...  ...       3 

Valves  hyaline  ;  with  a  broad  margin  divided  by 
simple  rays  ;  centre  hyaline,  or  granulate,  reticu- 
late, or  minutely  punctate  ...  ...  ...    Mastogonia 

All  others  ...  .  .  ...  ...  Asterolampra 

FAMILY    XV.-  COSCINODISCEjE. 

Disk  with  a  circle  of  large  marginal  or  intra-marginal 
cellules ;  and  radiate,  or  scattered  cellules  or 
punctate  ...  ...  ...  ...  Heterodictyon 

Valves  not  as  above     ...  ...  ...  ...         ...       1 
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(  Disk  with  an  interior  ring  of  cellules  separating  the 
centre  from  the  broad  marginal  rim  ;  cellulation 
of  centre,  curved  or  spiral  ...  ...  . . .Brightwellia 

^  Valves  not  as  above     ...  ..  ...  ...  ...        2 

Disk  very  complex,  or  conical  in  f.v.  ,  with   a  con- 
spicuous, central,  pseudo-opening  ...     Porodiscus 
Valves  not  as  above     ...          ...          ...          ...  ...       3 

Disk    cellulose,   large,   with    a  broad  border   of   a 

different  structure,  separated  by  a  well-defined 
margin            ...          ...          ...          ...  Craspedodiscus 

Valves  not  as  above     ...         ...         ...         ...         ...       4 

/  Disk  hyaline,  with   distinct  umbilicus,    and  (very) 
finely  marked  ;  having  raged  or  decussating  lines 
J  Hyalo  discus 

j  Probably  often  valves  of         ...  ...  Podosiva — Meliosira 

\  Valves  not  as  above     ...  ...  ...  ...  ..        5 

(Disk  cellulose,  with  narrow  (somewhat  dentate)  rim ; 
connecting  zone  cellulose    ...  Endictya — Meliosira 

Valves  not  as  above     ...  ...  ...  ...  ...       6 

Disk  without  marginal  spines,  teeth,  or  pseudo- 
nodule  ;  usually  of  small  or  medium  size  ;  and 
generally  with  an  outer  ring-like  portion  either 
smooth  or  striate  ;  centre  often  bullate,  smooth, 
\  or  granulate  :  granules  equal,  scattered,  or  rayed, 
or  disk  hyaline  (or  finely  punctuate),  with  strong 
linear  straight  lines...  ...  ...  ..      Cyclotella 

Valves  not  as  above    ..  ...  ...  ...  ...       7 

/  Frustules  complex  ?  Disk  circular,  generally  with 
a  marginal  or  submarginal  pseudo-nodule  (some- 
times absent  ) ;  frequently  with  minute  marginal 
j  1  spines  or  teeth  ;  and  with  a  single  or  double  series 
of  radiating  dots  (in  this  form  <)  or  punctate 
often  subulate  (!)  blank   spaces     Actinocyclus 

[  Frustules  not  as  above  ...  ...  ...  .,.       8 
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Frustules  cuneate  in  f.v.,  lunate  in  s.v.        ...         ...       9 

Frustules  not  as  above  ...         ...         ...         ...     11 

Valves  cellulose,  centre  blank,  margin  veined  Hemidiscus 
Valves  not  as  above     ...         ...         ...  ...         ...     10 


Valves  with  indistinct    umbilicus,    finely  punctate 
with  radiating  lines,  dorsal  and  neutral  margins 
10  J       with  minute  teeth  or  spines  ...  ...        Pameria 

All  others  dorsal  margin  without  spines,  ventral 
frequently  with  small  pseudo-nodule         ...  Euodia 

f  Disk  with  a  radiating  series  of  small  equal  or  sub- 
equal   granules  and   generally    with    a  granular 
umbilicus  or  centre  ;   marginal   teeth   or    spines 
rarely  absent...         ...         ...         ...  Stephanodiscus 

Valves  not  as  above     ...         ...         ...  ...         ...     12 

Valves    circular  much    inflated.      Frustules  in  f.v. 
with  the  longitudinal  axis  much  longer  than   the 
transverse ;    not    ribbed,  nor    cellulose ;    sutural 
12  \       portion  ("connecting  zone")  narrow;  sometimes 

minute  marginal  teeth         ...  ...         ...    Pyxidicula 

\  Valves  not  as  above     ...         ...  ..  ...         ...     13 

Valves  elliptic,  circular,  or  sub-circular  ;  with  a 
prickly  aspect  (hispid)  often  with  minute  spines, 
and  with  sinuato-reticulate  rays  or  lines...     Liradiscus 

Valves  not  as  above     ...  ...  ...  ...  ...     14 


13 


Disc  circular  or  angular,  with  conspicuous  punctae, 
and  divided  into  more  or  less  plicate  compart- 
ments, often  obscured,  by  radiating,  often 
J  dichotomizing,  lines  or  blank  spaces  ;  centre 
sometimes  bullate,  or  more  or  less  distinctly 
reticulate        ...         ...         ...  ...         ...   Stictodiscus 

\  Valves  not  as  above     ..  ...  ...         ...         ...     15 
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f  Frustules  compound.  Disk  circular,  with  numerous 
strong,  straight,  radial  ribs,  and  a  hyaline  centre, 
ribs  connected  by  concentric  lines,  or  rows  of 
gemmaceous  granules  without  spines  or  teeth    ... 

A  rachnoiducus 
Frustules  not  as  above  ...         ...  ...         ...     16 

(  Disk  with  a  circle  of  well-defined  marginal  or  inter- 
marginal  (subulate)   spines ;  cellules   in   parallel 
rows    ...         ...         ...  ..         ...         ...  Systephania 

Cellules  not  in  parallel  rows,  valves  of 

Creswelliia-Stephanopyxis 
\  Valves  not  as  above    ...         ...  ...         ...         ...     17 

/  Disk  very  convex,  and  strongly  celulose,    without 
17  J       marginal  teeth  or  spines      ...  ...  ...  Dictyopyxis 

(  Valves  not  as  above     ...         ...         ...         ...         ...     18 

/  Disk  without  rays ;   frequently  hyaline  ;   and  with 

scattered  spines  or  spines    ...         ...  Xanthiopyxis 

All  others,    without   strong    linear    rays,    or  large 
spines,  or  teeth  ...         ...  ...  Coscinodiscus 


16 
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Dr.  A.  M.  Edwards  doubts  the  existence  of  true  species,  or 
even  genera,  among  the  Diatomaceae.*  At  all  events  he  claims 
to  have  established  that  all  the  various  species  of  Schizonema 
and  Hcmoeocladia  are  but  forms  of  two  species,  while  both  these 
genera  must  be  united  with  Nitzschia.  Again,  there  are  no 
good  characters  to  distinguish  Schizonema  from  Navicula;  and 
the  twenty-four  species  of  Micromega  can  all  be  grouped  under 
Navicula fcetida.  Dr.  Edward's  arguments  are  based  on  the 
fact  that  he  finds  specimens  of  the  alleged  different  species 
and  genera  "  in  the  same  tube!  " 

*  Amer.  Mon.  Micr.  Journ.,  xiii  (1892)  p.  212 — 6. 
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CHAPTER  V. 

Modes  of  Reproduction. 

Much  has  been  written  but  little  is  known  of  the  means 
by  which  the  Diatomaceae  reproduce  their  species.  It  seems 
to  be  generally  acknowledged  that  they  have  three  modes  of 
multiplication  : — by  simple  division,  auxospores,  and  by  a 
kind  of  conjugation  which  is  regarded  by  some  as  sexual ; 
the  three  modes,  however,  pass  gradually  one  into  the  othei. 

Simple  division  commences  with  the  bipartition  of  the 
nucleus,  and  the  division  of  the  internal  membrane  takes 
place  at  the  same  time,  as  is  seen  in  higher  grades  of  plant 
life.  When  the  nucleus  is  about  to  divide,  the  two  valves  of 
the  frustule  separate,  the  contents  dividing  into  two  daughter- 
cells,  and  new  siliceous  valves  are  formed  within  the  old 
ones,  being  therefore  smaller.  This  has  led  Pfitzer  to 
imagine  that  when  diatoms  have  reached  their  smallest 
possible  dimensions  by  repeated  binary  division,  the  process 
of  conjugation  takes  place  between  them,  resulting  in  the 
formation  of  an  auxospove,  capable  of  reproducing  two 
sporangial  frustules  of  considerably  larger  size,  which  would 
again  give  rise,  by  fission,  to  a  new  series  of  diminishing 
frustules.  Dr.  Van  Heurck  states  it  as  a  fact,  worth  noting, 
that  the  protoplasm  of  the  primordial  utricle  generally  moves 
to  the  centre  of  the  siliceous  envelope,  probably  at  the 
commencement  of  duplication  of  that  utricle,  and  again 
after  the  phenomenon  is  terminated,  drawing  with  it  the 
endochrome,  and  that  movements  of  the  coloured  matter 
differ  according  to  the  nature  of  the  different  genera  and 
families.  "  But,"  states  Dr.  Dallenger,  "  binary  subdivision 
cannot  take  place  in  genera  with  unequal  valves,  as  it  is 
universally  acknowledged  that  the  two  new  valves  which  are 
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formed  in  the  process  of  binary  subdivision  must  stereotype 
themselves  on  the  old  valves ;  and  for  this  reason  this  process 
cannot  take  place  in  those  genera  in  which  axes  cross  one 
another,  like  Campylodiscus,  or  in  those  in  which  the  two 
valves,  although  equal,  yet  constantly  unite  in  such  a  way 
that  the  similar  parts  alternate  with  one  another,  as  may  be 
seen  in  Asterolampra." 

In  some  genera  undergoing  conjugation,  a  zygosperm  is 
produced  as  the  result  of  the  coalescence  of  the  protoplasmic 
contents  of  two  different  individuals.  The  conjugating 
frustules  are  side  by  side  enveloped  in  a  gelatinous  mass, 
and  upon  the  separation  of  the  two  valves  the  contents  of 
each  come  in  contact  and  unite  in  a  single  zygosperm.  In 
other  cases  two  zygosperms  result  from  the  conjugation  of  a 
pair  of  cells.  As  the  protoplasm  emerges  from  the  cells  it 
puts  out  two  protuberances,  these  meet  in  pairs,  and  the 
whole  contents  of  the  pair  of  mother-cells  finally  pass  into 
the  two  zygosperms,  which  complete  their  development  in 
precisely  the  same  way  as  the  auxospores. 

De  Bary  thus  summarises*  the  four  modes  in  which  the 
Diatomaceae  are  reproduced  by  means  of  auxospores  or 
zygosperms  : — 

(i.)  Two  products  of  conjugation  are  formed  by  the  union 
of  the  contents  of  two  distinct  individuals  ; 

(ii.)  A  similar  process  results  in  the  formation  of  a  single 
product  of  the  same  nature  ; 

(iii.)  A  single  act  of  conjugation  (production  of  auxospores) 
takes  place  between  two  portions  of  the  contents  of  the  same 
individual ;  and 

(iv.)  Two  such  acts  of  conjugation  take  place  simulta- 
neously between  different  portions  of  the  contents  of  the  same 
individual.  In  all  cases  the  formation  of  a  new  individual  is 
completed   by  the   simple  division   of  the    product  of  union 


*  Bot.  Zeit.,  1858,  Supplement,  p.  61  ;  The  above  translation  is  taken  from 
Bennett  and  Murray's  Cryptogamic  Botany,  London,  1889. 
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(auxospore  or  zygosperm)  into  two  symmetrical  halves,  with 
or  without  the  intervention  of  a  period  of  rest. 

It  may  be  worthy  of  note  that  the  tube,  frond,  stipes, 
cushion,  or  mucus  pellicle,  by  which  diatoms  attach  them- 
selves to  various  objects,  such  as  algae,  bridges,  bottoms  of 
boats,  etc.,  is  called  the  Thallus.  M.  C.  Dr.  Lanzi  observed* 
in  a  gathering  of  Epithemia  ventvicosa  taken  in  Rome,  that 
some  portions  of  the  pellicle  were  composed  of  a  great 
quantity  of  round  granular  corpuscles  of  a  greenish  yellow 
colour.  Most  of  these  corpuscles  appeared  to  be  similar  to 
those  contained  in  the  frustules  of  the  Epithemia,  and 
imbedded  in  a  hyaline  plasm.  At  another  time  he  found  in  a 
gathering  Cymbella  in  a  state  of  reproduction,  and  was 
again  able  to  see  the  round  corpuscles,  which  were  small  and 
coloured  like  the  endochrome.  They  were  contained  in  the 
thallus,  and  resembled  those  in  the  frustules.  On  following 
them  through  their  phases  of  development  he,  by  repeated 
observations,  ascertained  that  while  increasing  in  breadth, 
they  preserved  their  circular  form  ;  that  afterwards  they 
commenced  to  elongate,  so  as  to  acquire  the  lunate  and 
naviculoid  outline  of  the  mature  frustule. 

Of  these  growing  forms,  some  remained  attached  to  the 
thallus,  and  others  became  free.  Their  number  was  consider- 
able ;  and  he  was  easily  convinced  that  they  were  the 
result  of  a  new  kind  of  generation.  The  disparity  in  size 
was  so  considerable,  that  it  would  have  been  absurd  to 
suppose  that  they  had  been  produced  by  fissiparity. 

Dr.  Lanzi  was  also  able  to  report  of  other  similar 
acts  observed  in  Navicula  ambigua,  Nitzschia  minutissima, 
and  Amphora  ovalis  ;  but  in  order  to  avoid  repetition  confined 
himself  to  Gomphonema  olivaceum  only,  in  which  he  had 
followed  the  series  of  transformations  until  the  frustule  con- 
taining the  germs  became  changed  into  a  sporangial  cell,  and 

*  Annates  de  la  Societe  Beige  de  Microscopie,  Vol.  IV. 
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the  thallus  became  charged  with  germs  and  frustules  in 
various  stages  of  development.  When  this  cycle  was  com- 
pleted, the  thallus  contained  three  different  forms  : — (i.)  the 
sessile  sphenelloid  form,  (ii.)  the  pedunculate  (either  simple 
or  dichotomous),  and  (iii.)  the  perfect  or  free  form. 

Mr.  F.  Kitton  states*  that  the  presence  of  the  "  thallus  " 
is  by  no  means  uncommon,  and  he  remarks  that  the 
reproduction  of  the  Diatomacese  has  not  received  that 
amount  of  attention  the  subject  deserved.  Their  increase  by 
self-division  was  the  method  first  observed,  more  careful 
observations  led  to  detection  of  the  production  of  sporangeal 
frustules,  or  the  formation  of  a  sporangium  by  a  single 
frustule. 


*  Transactions  of  the  Royal  Microscopical  Society,  1879  (old  series,  vol. 
ii.)  page  38—40. 
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CHAPTER   VI. 
Collecting   Diatoms. 

The  diatomist  has  not  far  to  turn  in  quest  of  objects  for 
collection  and  preservation.  As  has  already  been  observed  in 
the  first  chapter,  this  class  of  microscopic  life  is  almost 
universal.  It  may  be  met  with  in  fresh,  salt,  or  brackish 
water  in  a  living  state,  and  large  beds  of  frustules  in  a  fossil 
state  exist ;  as  for  instance  at  Dolgelly.  Our  mountain 
streams,  lakes,  ponds,  and  ditches  contain  vast  numbers  of 
specimens,  which  may  be  collected  all  the  year  round.  Oyster) 
beds  abound  with  them,  and  the  stomach  of  almost  every 
fish  will  yield  a  good  supply. 

"  Their  living  masses,"  says  the  Rev.  W.  Smith,  "  present 
themselves  as  coloured  fringes  attached  to  larger  plants,  or 
forming  a  covering  to  stones  or  rocks  in  cushion-like  tufts 
(or  spread  over  the  surface  as  delicate  velvet),  or  depositing 
themselves  as  a  filmy  stratum  on  mud,  or  intermixed 
with  the  scum  of  living  or  decayed  vegetation  floating  on  the 
surface  of  the  water.  Their  colour  is  usually  a  yellowish- 
brown  of  a  greater  or  less  intensity,  varying  from  a  light 
chestnut  in  individual  specimens  to  a  shade  almost  approach- 
ing black  in  the  aggregated  masses.  Their  presence  may 
often  be  detected  without  the  aid  of  a  microscope,  by  the 
absence  in  many  species,  of  the  fibrous  tenacity  which  dis- 
tinguishes other  plants.  When  removed  from  their  natural 
position  they  become  distributed  through  the  water,  and  are 
held  in  suspension  by  it,  only  subsiding  after  some  little  time 
has  elapsed." 

The  Diatomaceae  have  been  divided  into  two  classes,  by 
Herr  Johann  Nave,  viz.  : — the  free  species,  or  those  which 
have   an  independent   existence  ;  and  the  stipate,  or  such  as 
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are  attached  to  other  objects,  generally  Algae,  by  means  of  a 
stalk.  There  is  however  a  third  division  comprising  the 
frondose  species,  or  those  in  which  numerous  individual 
frustules  are  enclosed,  held  together  by  a  gelatinous  mass, 
and  in  appearance  not  unlike  sea-weed. 

The  free  growing  species  are  found  entangled  with  algae 
and  mosses,  or  below  the  surface  of  the  water,  wherever  the 
soil,  stone,  or  a  fallen  leaf  is  stained  with  a  yellowish  brown 
hue.  In  rapid  streams  and  mountain  torrents  they  become 
scattered  and  numbers  of  them  remain  suspended  in  the  foam 
and  may  be  easily  gathered.  Also  when  the  sun  is  shining 
they  liberate  oxygen  and  rise  to  the  surface  with  the  gas. 
Whenever  these  minute  bubbles  are  seen  to  be  coloured 
brown,  it  may  be  taken  as  a  sure  sign  that  Diatoms  are 
present. 

Certain  stipate  Diatoms  are  exactly  similar  to  others  of 
the  free  kind  so  far  as  their  frustules  are  concerned,  and 
their  stipate  existence  forms  a  convenient  basis  for  dis- 
tinguishing the  families.  As  examples  of  the  close  approx- 
imation in  the  form  of  the  frustule  may  be  mentioned,  the 
Cymbella,  and  Cocconema ;  Sphenella,  and  Gomphonema,  which 
are  respectively  separated  solely  on  account  of  this 
difference. 

Stipate  Diatoms  may  be  found  adhering  to  the  larger 
algae  and  similar  water  plants,  tinted  with  a  reddish  brown. 

When  collecting,  a  number  of  phials  with  wide  mouths, 
furnished  with  corks,  should  be  carried.*  The  mouth  of  the 
bottle  being  closed  with  the  thumb  it  is  brought  close  over 
the  coveted  colony  in  the  water,  and  on  removing  the  thumb, 
the  water  and  Diatoms  will  rush  in.  A  spoon  is  frequently 
used  in  removing  layers  of  Diatoms  from  sand  at  the 
bottom  of  pools  and  rivers.  If  the  masses  of  Diatoms  are 
entangled  amongst  algae,  they  may  be  detached  and  collected 

"These  can  be  obtained  in  a  case  from  Mr.  C.  Baker,  244,  High  Holborn, 
London,  W.C. 
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by  means  of  muslin  nets  affixed  to  a  rod.  Telescopic  rods, 
like  Japanese  fishing-rods  can  be  procured  for  carrying  the 
net  or  a  bottle,  and  are  often  useful  in  obtaining  specimens 
which  would  be  otherwise  beyond  reach. 

Diatomacese  are,  as  has  already  been  stated,  found  in 
fossil  form  in  great  numbers,  seldom  however  containing  a 
great  variety  of  species.  The  mass  may  sometimes  be  disin- 
tegrated by  placing  lumps  of  it  in  a  test-tube,  covering  them 
with  Liquor  pot assce,  boiling  for  a  short  time  until  the  whole 
breaks  up  into  a  sort  of  mud,  which  should  instantly  be 
poured  into  a  quantity  of  distilled  water  and  well  washed. 
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CHAPTER  VII. 

Mounting    Diatoms. 

There   are   numerous   methods  of  mounting  diatoms  but 
only  the  most  simple  and  efficient  will  be  here  enumerated. 

To  Mount  in  situ. 

Mr.  Rylands'  method  as  given  in  Mr.  Davies'  book  *  is  as 
follows  : — "  Take  a  shallow  ring  of  asphalt  or  black  varnish 
(which  must  be  at  ieast  three  weeks  old),  and  on  the  cell, 
whilst  revolving,  add  a  ring  of  benzole  and  gold-size  mixed 
in  equal  proportions.  In  a  minute  or  two  pure  distilled 
water  \  is  put  in  the  cell  until  the  surface  is  slightly  convex. 
The  object  having  been  already  floated  on  to  the  cover  (the 
vessel  used  for  this  purpose  being  an  ordinary  Indian-ink 
pallet),  is  now  inverted  and  laid  carefully  upon  the  water  in 
the  cell.  By  these  means  the  object  may  be  laid  down  with- 
out being  removed.  The  superfluous  moisture  must  not  be 
ejected  by  pressure,  but  a  wetted  camel-hair  pencil,  the  size 
made  in  an  ordinary  quill,  being  partially  dried  by  drawing 
through  the  lips,  must  be  used  repeatedly  to  absorb  it. 
The  pencil  will  draw  by  capillary  attraction  as  it  is  very 
slowly  turned  round.  When  the  cover  comes  in  contact  with 
the  benzole  and  gold-size  ring,  there  is  no  longer  any  fear  of 
the  object  being  removed,  and  a  slight  pressure  with  the  end 
of  the  cedar  stick  of  the  pencil  will  render  the  adhesion  com- 
plete, and  cement  the  cover  closely  and  firmly  to  the  cell. 
When  dry,  an  outer  ring  of  asphalt  makes  the  mounting  neat 
and  complete." 


*  The  Preparation  and  Mounting  of  Microscopic  Objects,  new  edition. 
London,  W.  H.  Allen  &  Co.,  1890. 

f  One-tenth  of  pure  spirit  should  be  added.     F.W.M. 
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Although  Mr.  Rylands  says  that  he  has  had  no  failures, 
the  author  finds  that  unless  a  very  small  quantity  of  a  solution 
of  bichloride  of  mercury,  one  in  a  thousand,  be  added  to  the 
water,  the  water,  containing  more  or  less  organic  matter, 
will  speedily  lead  to  decomposition  of  the  specimens. 
Even  the  gelatinous  covering  of  the  Diatoms  is  sufficient  to 
cause  decomposition  of  the  preparation,  and  soon  render  an 
otherwise  permanent  specimen  worthless.  The  solution  of 
mercury  must  be  handled  with  care,  as  it  is  a  very  strong 
poison. 

Method    of    Preparing    Frustules    for    Mounting    Dry, 
or  in  a  Medium. 

The  Diatoms  having  been  separated  from  the  alga?  or 
other  matter  with  which  they  may  be  entangled,  by  agitating 
the  water  in  which  they  have  been  taken,  and,  if  necessary, 
by  the  aid  of  a  camel-hair  pencil,  they  are  placed  in  a  glass 
beaker  of  about  eight  ounces  capacity.  The  larger  and 
heavier  frustules  will  gradually  sink  to  the  bottom,  when  the 
rest  of  the  water  containing  the  lighter  ones  should  be 
decanted  off  and  placed  in  a  similar  beaker  for  them  to 
subside.  This  may  be  repeated  several  times  until  all  the 
Diatoms  have  fallen  to  the  bottoms  of  the  several  beakers. 
The  decanting  is  best  done  with  a  pipette.  Each  of  the 
deposits  in  the  beakers  should  be  examined  by  a  power  of 
a  one  inch,  or  a  two-thirds  object  glass  under  the  microscope, 
and  by  this  means  the  student  will  learn  how  to  obtain  the 
particular  gatherings  of  which  he  may  be  in  quest.  If  on 
examination  any  deposit  appears  to  be  contaminated  with 
dirt,  water  and  a  few  drops  of  liquid  ammonia  may  be 
added,  the  whole  thoroughly  agitated  for  some  minutes  with 
a  glass  rod,  the  Diatoms  allowed  to  again  subside  and  the 
water  drawn  off  with  a  pipette.  It  may  be  necessary  to 
repeat  this  operation  several  times,  before  the  Diatoms  are 
free  from  dirt.     When  this  has  been  accomplished  place  the 
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residue  in  a  large  test  tube,  and  add  drop  by  drop  nitric  acid 
and  boil  over  a  spirit  lamp,  shaking  the  tube  during  this 
process  until  all  traces  of  organic  matter  have  been 
eliminated.  Some  gatherings  require  to  be  boiled  in  pure 
nitric  acid  until  the  frustules  become  dark  in  colour,  and 
then  by  adding  a  cold  saturated  solution  of  chlorate  of 
potash,  drop  by  drop,  to  avoid  an  explosion,  until  the 
gathering  loses  its  dark  hue. 

The  Diatoms  must  now  be  thoroughly  freed  from  all  trace 
of  acid  or  potash  by  thoroughly  washing  in  several  changes 
of  water,  being  violently  agitated  in  each,  and  of  course 
allowed  to  settle  between  each  decanting,  when  they 
will  be  ready  for  mounting. 

Mounting  Dry. 

A  small  drop  of  water  containing  the  frustules  is  transferred 
to  a  cover  glass  and  allowed  to  dry,  after  which  it  is  placed 
on  a  small  platinum  disk  attached  to  a  handle,  and  held  over 
the  flame  of  a  spirit  lamp,  until  the  cover  assumes  a  dull  red 
heat.  By  these  means  the  Diatoms  will  be  affixed  to  the 
cover.  The  cover  can  be  mounted  over  a  shallow  cell  either 
dry  or  filled  with  any  medium. 

Mounting  in  Media. 

Canada  balsam,  monobromide  of  napthaline  or  any  other 
medium  may  be  used  to  mount  Diatoms  by  placing  the  same 
in  the  shallow  cell. 

Mr.  E.  M.  Nelson  writes  in  the  Journal  of  the  Qukett 
Microscopical  Club  *  describing  how  to  prepare  the  Rev. 
Father  Thompson's  high  refractive  medium,  he  says  : — 
"Take  flowers  of  sulphur,  bromine,  and  cirsenious  acid  in  the  pro- 
portions of  8,   10  and  12  respectively  by  weight.     Dissolve 

Series  II,,  vol.  v.,  p.  123  (July,  1892,  No.  31). 
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the  sulphur  in  the  bromine  with  gentle  heat  in  a  thinnish  test 
tube  about  six  inches  long.  Over  a  small  Bunsen  jet  add 
small  portions  of  the  arsenious  acid,  boil  and  let  the  con- 
densed vapours  of  the  mixture  cool  and  fall  down  the  sides 
again.  Be  very  careful  that  these  do  not  escape.  If  none  of 
these  have  escaped,  the  proportions  given  will  be  correct, 
but,  if  they  do  escape,  probably  a  spot  more  bromine  will 
have  to  be  added  to  keep  the  mixture  clear. 

"  No  mechanical  directions  can  be  given  beyond  these. 
Success  is  very  much  like  that  of  a  cook  in  his  preparations. 
When  made  the  mixture  should  be  about  the  consistency  of 
toffy  and  much  the  same  in  appearance.  It  should  be 
handled  with  a  piece  of  platinum  wire.  The  more  arsenic  the 
better,  and  a  grain  or  two  of  the  metal  itself  may  be  coaxed 
in  towards  the  end  so  long  as  the  mixture  remains  clear.  If 
properly  made  this  will  last,  so  far  as  I  know,  for  ever." 

Prepared  frustules  may  have  their  "  striae,"  or  other 
markings,  being  hollow,  impregnated  with  mercurous  sul- 
phide or  other  matter. 

Mr.  C.  Haughton  Gill  described  his  method  of  charging 
the  markings  of  Diatoms  in  a  communication  made  to  the 
Royal  Microscopical  Society,  19th  March,  1890.*  He  des- 
cribed several  processes,  but  we  shall  refer  only  to  two  of 
them.     Firstly  the 

Mercurous  Sulphide  Method. 

For  Diatoms  not  having  excessively  fine  markings  this 
method  is  the  best.  It  is  as  follows  : — A  cold  saturated 
solution  of  mercurous  nitrate  (sw^-nitrate  of  mercury)  is  added 
to  an  equal  bulk  of  distilled  water.  The  Diatoms  together 
with  a  drop  of  metallic  mercury,  are  added  to  this  solution, 
which  should  be  placed   in   a  test  tube   and  tightly   corked. 

*Vide  J.  R.  M.  S.,  1890.  p-  423,  also  1891,  p.  442. 
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The  longer  the  Diatoms  remain  immersed  in   the  liquid  the 
better,  weeks  being  preferable  to  days. 

Before  removing  them  agitate  the  tube,  then  draw  off  the 
valves  suspended  in  the  liquid  by  means  of  a  pipette,  leaving 
behind  any  crystals  of  basic  sub-nitrate  of  mercury  which 
may  have  formed.  Place  the  Diatoms  in  a  small  test  tube, 
and  allow  them  to  settle,  finally  drawing  off  as  much  fluid  as 
possible,  first  with  a  pipette,  and  lastly  with  thin  strips  of 
filter  paper.  When  almost  dry  add  to  the  Diatoms  a  few 
drops  of  a  strong  solution  of  ammonium  sulphide,  which  has 
been  recently  prepared  and  which  is  practically  free  from 
dissolved  sulphur  (i.e.  not  yellow),  then  shake  them  up  in  the 
test  tube,  which  must  be  filled  up  with  water  and  corked  and 
allowed  to  stand  for  some  hours. 

The  Diatoms  must  be  thoroughly  washed  in  several  changes 
of  water,  each  being  decanted  after  the  valves  have  fallen  to 
the  bottom,  as  described  in  the  first  part  of  this  chapter. 
The  Diatoms,  which  will  now  be  charged  with  a  black 
amorphous  precipitate,  are  ready  for  mounting. 

The  second  method  of  charging,  is  : — 

The  Silver  Nitrate  Method. 

A  strong  solution  of  silver  nitrate  (ioo  grs.  to  i  oz.  of  water) 
may  be  substituted  for  the  mercurous  nitrate,  the  process 
being  the  same  as  already  described.  It  is  however  only 
suitable  to  those  Diatoms  having  the  finest  markings. 

Whatever  method  has  been  employed  to  mount  the 
Diatoms,  the  slide  should  be  finished  with  a  ring  of  asphalt, 
and  when  this  has  become  hard  a  ring  of  gold  size.  The 
older  the  size  the  better. 

The  cell-making  and  final  ringing  will  be  done  with  the  aid 
of  an  ordinary  turn-table.     Finally  label  the  slide  neatly. 
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It  is  a  very  good  plan  to  add  a  ring  of  coloured  cement  to 
designate  the  mounting  medium.  The  following  are  those 
used  by  the  author  : 

Dry      Black  cement. 

Canada  Balsam         ...         ...White         ,, 

Balsam  and  Bensole...  ..White  and  red  cement. 

Bromoiodide  of  Napthaline... Green  cement. 
Thompson's  Medium  ...Red  „ 

In  closing  this  chapter  the  author  advises  the  student  to 
make  several  slides  of  each  of  his  gatherings,  at  least  one  in 
situ  and  another  in  balsam. 


FIG.    1, 
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CHAPTER  VIII. 
Microscopical  Examination  of  Diatoms. 

In  this  chapter  the  microscopical  apparatus  will  first  be 
dealt  with,  and  then  the  methods  of  its  employment. 

The  student  will  find  that  any  modern  cheap  microscope 
stand  made  by  a  good  English  optician,  will  answer  his 
purpose,  provided  that  it  be  fitted  with  the  means  to  focus  a 
substage  illuminator. 

The  most  efficient  of  the,  cheaper  stands  is  Messrs.  R.  &  J. 
Beck's  "Bacteriological  Star  Microscope."  This  stand 
possesses  fine  and  coarse  adjustments,  and  a  simple  substage 
fitting  which  can  be  raised  or  lowered  (in  order  to  focus  the 
Abbe  illuminator  which  it  carries),  or  instantly  turned  aside. 
See  fig.  1. 

The  student  may  rely  upon  any  of  the  following 
maker's  stands,  which-  possess  a  substage  : — Mr.  C.  Baker, 
Messrs.  R.  &  J.  Beck,  H.  Crouch,  Ltd.,  Powell  &  Lealand, 
J.  Swift  &  Son,  and  W.  Watson  &  Sons. 

If,  however,  a  really  first-class  stand  is  required,  the 
author  has  a  preference  for  Messrs.  W.  Watson  &  Sons' 
"  Van  Heurck."  The  Fig.  2  gives  a  good  representation  of 
one  of  these  stands. 

As  to  objectives  it  is  difficult  to  advise.  A  good  one-sixth 
inch,  and  one  inch  are  the  most  useful,  and  will  answer  most 
purposes,  but  for  the  most  minute  observations  oil  immersion 
lenses  of  great  numerical  aperture  are  necessary. 

It  is  never  advisable  to  use  a  higher  power  objective  than  a 
one-twelfth,  as  the  amount  of  resolution  displayed  depends 
upon  the  numerical  aperture,  and  not  upon  the  magnifying 
power  of  the  lens.     Also  penetration  (or  depth  of  focus,  as  it 


FIG.    2. 
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is  sometimes  termed)  is,  and  mathematically  must  be,  in  the 
inverse  ratio  of  the  aperture,  and  varies  at  a  rapidly  in- 
creasing rate  according  to  the  focal  length,  the  rate  being 
one  upon  the  square  of  the  focus. 

The  two  homogeneous  oil  immersions  which  the  author 
prefers  are  Powell  &  Lealand's  apochromatic  ^  of  1*4 
numerical  aperture,  and  Reichert's  semi-apochromatic  -^  of 
1-25  N.A.,  both  of  these  objectives  will  stand  a  cone  of  light 
filling  f  of  their  back  lenses,  without  breaking  down,  the 
latter  one  giving  a  remarkably  pure  image  for  a  cheap  lens. 

When  working  with  a  i  or  -^  inch  objective  a  substage 
illuminator  or  some  form  of  condenser  becomes  necessary. 
A  half-inch  objective  screwed  into  an  adapter  fitting  the 
substage  will  answer  this  purpose ;  the  objective  being, 
of  course,  inverted. 

The  ordinary  Abbe  illuminators,  costing  from  17s.  to  £1, 
are  cheap  and  useful  lenses,  as  they  can  be  used  with  oil 
immersion  objectives  by  connecting  the  top  of  the  illuminator 
with  the  bottom  of  the  slide  under  observation  with  a  drop 
of  oil. 

For  general  work  Watson's  Achromatic  Condenser  of 
1  N.A.  is  the  most  useful,  as  not  only  can  it  be  successfully 
employed  with  lenses  of  large  aperture,  but  by  removing  the 
top  lens  is  suitable  for  medium  powers.  For  the  most 
critical  work  with  the  largest  angled  apochromatic 
objectives,  Powell  and  Lealand's  apochromatic  immersion 
condenser  of  1*4  N.A.  is  superior  to  anything  that  has 
yet  been  produced. 

The  most  useful  eyepiece  to  employ  is  a  compensating  one, 
magnifying  about  10  or  12  diameters.  The  above-mentioned 
appliances  will  complete  the  dsciderata  to  enable  the  student 
to  carefully  examine  his  specimens  during  the  day  time.  If 
work  is  to  be  done  in  the  evening  a  lamp  should  be  used. 
Any  lamp  will  answer  the  purpose,  but  a  microscope  lamp 
is  preferable  as  it  enables  the  observer  to  turn  the  edge  of  the 
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flame  towards  the  mirror.     Fig.  3  shows  the  lamp  used  by 
the  author. 


FIG.    3. 

The  condenser  should  be  racked  up  and  down  until  the 
edge  of  the  flame  is  sharply  focussed  upon  the  object  and 
by  this  means  a  critical  image  may  be  obtained. 

If  the  objective  is  flooded  with  light  a  diaphragm  should 
be  placed  under  the  condenser  to  reduce  the  angle  of  the 
cone  of  light  entering  the  objective.  Should  this  cone  be 
too  much  reduced  in  angle  a  double  outline  will  surround  the 
Diatom. 

Living  specimens  should  be  examined  in  a  live-box,  when 
their  movements  may  be  observed,  and  their  velocity  com- 
puted by  the  aid  of  an  eye-piece  micrometer,    and    a    stop 
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watch.  When  making  such  examinations  it  is  instructive  to 
add  granules  of  carmine  (from  a  cake  of  water-colour)  with  a 
camel-hair  pencil  to  the  water  containing  the  Diatoms. 
These  will  be  seen  to  follow  such  currents  as  are  made  by 
the  moving  Diatoms,  and  in  many  instances  to  become 
attached  to  the  gelatinous  envelope,  especially  along  the 
raphe  of  such  Diatoms  as  possess  one. 

The  endochrome  should  also  be  noted,  particularly  as  to 
whether  it  takes  the  form  of  lamina  or  of  granules. 

The  yellow  or  brown  colouring  matter  with  which  the 
endochrome  is  impregnated  should  be  examined  with  a  micro- 
spectroscope  (or  as  it  should  be  termed  a  spectro-microscope). 
To  do  this  it  is  necessary  to  wash  the  frustules  in  several 
changes  of  water,  in  order  to  detach  any  algae  or  other  foreign 
bodies.  After  which  the  frustules  should  be  placed  upon 
filter  paper  to  dry  rapidly,  and  then  immersed  in  a  volume 
equal  to  their  own  of  90  per  cent,  alcohol  and  left  in  the  dark 
to  macerate,  until  the  endochrome  loses  all  its  colour. 

In  about  ten  days  the  maceration  will  be  complete  and  the 
colouring  matter  known  as  diafomin*  will  be  totally  eliminated 
from  the  endochrome,  which  will  be  observed  to  be  otherwise 
unchanged. 

The  alcoholic  solution,  after  the  removal  of  the  dia- 
tomacean  residue,  will  be  in  a  suitable  condition  for 
spectroscopical  examination.!  This  will  prove  instructive  as 
to  its  consistency,  particularly  if  comparisons  be  made 
between  this  solution  and  Chlorophyll. 

If  the  beaded  appearance,  which  is  almost  universal  on 
the  valves  is  to  be  examined  for  the  purpose  of  ascertaining 
its  structure  the  largest  apertured  lenses  must  be  employed 
under  varying  conditions  of  illumination. 


*First  so-called  by  M.  Nageli.     Vide  Gattungen  einzell.     Algen,  p.  7. 

-f-The  comparative  spectra  of  Chlorophyll,  Phycoxanthine,  and  the  Diatomin 
of  certain  Diatomaceae  was  first  published  by  M.  Petit,  in  Bull.  Soc.  Belg. 
Micr.,  vol.  V.,  p.  55  (1880)  ;  and  the  chart  showing  these  was  reproduced 
in  T.  R.  M.  S.,  vol.  III.,  pp.  680-687  (1880)  ;  and  in  the  text  of  Dr.  Van 
Heurk's  "  Synopsis  des  Diatomees  de  Belgique." 
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Dr.  J.  H.  L.  Flogel,  who  has  probably  devoted  more  time 
to  systematic  methods  of  observation  on  sections  of  valves 
and  fractured  fragments  than  any  other  investigator,  has 
written  an  excellent  account  of  his  researches. 

This  observer  recommends  the  following  preparatory 
operations  for  enabling  the  investigations  to  be  successfully 
carried  out.* 

(i)  "  If  we  wish  to  examine  uninjured  specimens.  The 
Diatoms  are  first  stained,  usually  by  picro-carmine  ;  then 
put  in  absolute  alcohol.  A  glass  slip  is  coated  with  collodion 
and  allowed  to  set.  To  avoid  peeling  when  dry,  the  collodion 
must  not  be  too  thick.  A  drop  of  thick  gum  is  then  put  on. 
A  cluster  of  Diatoms  is  taken  direct  from  the  alcohol  with 
forceps  and  placed  in  the  gum.  In  consequence  of  the 
current  set  up  the  Diatoms  immediately  distribute  themselves 
equally  through  the  gum.  As  soon  as  the  edge  of  the  gum 
begins  to  harden,  one  frustule  after  another  is  drawn  to  the 
edge  by  a  very  fine  needle,  where  with  proper  manipulation, 
they  can  be  piled  up  like  a  bundle  of  rods.  All  those  which 
interfere  with  this  piling  up  should  be  removed.  Owing  to 
the  staining,  the  frustules  can  be  readily  seen  on  the  trans- 
parent ground.  As  soon  as  the  edge  dries,  a  drop  of  fluid 
gum  is  added  by  a  needle,  and  this  process  is  repeated  until 
the  solid  layer  of  gum  has  such  a  thickness  that  a  displace- 
ment of  the  frustules  need  be  no  longer  feared  ;  a  small  patch 
of  collodion  is  then  put  on.  The  preparation  is  now  cut  out 
by  four  cross  cuts  and  carefully  removed  from  the  glass  ;  the 
bundle  of  Diatoms  in  gum  being  contained  between  two  films 
of  collodion.  It  is  advisable  to  make  a  drawing  with  a  high 
power  to  show  the  position  of  the  individual  frustules  and  aid 
in  the  identification  of  the  sections.  The  preparation  is  then 
put  upon  a  nearly  dry  flat  drop  of  gum  on  a  piece  of  card- 
board, and  the  base  and  edges  are  made  to  adhere,  if 
necessary,  by  a  few  drops  of  water,  and  by  the  addition  of 
minute  drops  of  gum   it  is   so   imbedded  that   at    last    it   is 

*  Vide  Bibliography. 
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entirely  surrounded.  This  must  be  carried  out  so  cautiously 
that  the  collodion  films  do  not  separate ;  very  careful 
watching  of  the  imbedding  process  is  therefore  necessary, 
especially  also  to  avoid  cracks  which  commence  at  the  edge 
and  might  easily  extend  to  the  object.  From  this  bundle 
sections  may  be  made  according  to  the  method  described  by 
me  in  1870. 

(2)  "  Anyone  wishing  to  study  the  structure  of  the  individual 
valves  and  mark  their  manner  of  combination  can  shorten 
this  .somewhat  detailed  process.  A  cluster  of  Diatom  valves 
is  taken  out  of  the  alcohol  and  placed  in  a  large  drop  of  water 
on  a  slide  ;  and  the  water  is  allowed  to  evaporate  after  the 
valves  have  been  evenly  distributed.  A  drop  of  gum  already 
dry — if  possible  with  a  flat  surface  on  a  piece  of  cardboard — 
should  be  in  readiness  ;  another  piece  of  glass  is  coated  with 
oil  of  turpentine,  which  is  allowed  to  run  off  so  that  a  very 
thin  film  is  left,  which  does  not  readily  dry.  In  this  the 
point  of  a  fine  needle  is  dipped  vertically,  taking  up  sufficient 
oil  so  that  by  touching  a  frustule  lying  on  another  slide  it 
will  adhere.  Thus  the  frustule  can  be  put  on  the  hardened 
drop  of  gum  which  has  been  moistened  by  the  breath  ;  this  is 
repeated  with  a  number  of  valves  ad  libitum,  and  finally  they 
are  covered  with  minute  drops  of  gum  till  the  required  thick- 
ness is  attained.  This  transference  of  dry  frustules  upon  the 
dry  gum  is  much  easier  than  the  process  with  fluid  gum 
described  under  (1),  because,  with  the  latter  it  frequently 
occurs  that  in  bringing  a  new  frustule  into  place  the  others 
are  disturbed.  With  uninjured  frustules,  process  (2)  is  not 
available,  because  these,  after  the  drying  of  the  thin  upper 
layer  of  gum,  moistened  with  the  breath,  will  at  once  become 
charged  with  air  and  baffle  any  cutting.  This  absorption  of 
air  can  only  be  avoided  by  transferring  the  frustules  from  the 
alcohol  directly  into  the  fluid  gum,  which  then  diffuses 
equally  through  them.  At  the  most  the  frustule  at  the 
moment  of  hardening  is  slightly  compressed,  which  injures 
somewhat  the  appearance  of  the  section." 
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FIG.    4. 
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CHAPTER    IX. 

How   to   Photograph   Diatoms. 

To  photograph  Diatoms  a  camera  specially  made  for  that 
purpose  will  be  required.  This  may  either  be  vertical  as 
shown  in  Fig.  4  (as  used  by  the  author)  or  horizontal  as  in 
Fig.  5.  The  engravings  clearly  show  the  construction  of  these 
cameras.  Whether  one  or  the  other  of  them  be  used  it  should 
be  furnished  with  two  focussing  screens,  one  of  ground  glass  as 
usual,  the  other  of  plain  plate  glass  ;  the  former  being  suited 
for  roughly  getting  an  idea  of  the  general  contour  of  the 
specimen,  the  latter  is  used  merely  as  a  support  for  a 
focussing  eye-piece  used  for  focussing  the  aerial  image.  This 
eye-piece  is  adjusted  so  as  to  be  in  focus  for  a  small  object 
placed  under  the  opposite  side  of  the  plate  glass  when  the 
eye-piece  is  held  in  contact  with  the  other  surface  of  the 
glass.  Just  in  front  of  the  focussing  screen  a  groove  should 
be  cut,  permitting  of  tin  plates  to  be  used  as  masks  to  give  a 
clean  edge  to  the  photograph.  The  most  suitable  size  of 
camera  for  the  above  apparatus  would  be  half-plate,  6^  x  4f 
inches. 

The  microscope  tube  should  be  of  large  diameter,  unless  a 
projection  ocular  is  to  be  used  ;  its  length  also  is  an 
important  matter,  but  most  opticians  are  now  making 
microscope  stands  with  a  series  of  draw  tubes,  which  enable 
one  to  vary  the  tube  from  6in.  to  i2in.,  and  to  work  at  any 
length  that  seems  to  give  the  best  results. 

It  is  important  to  see  that  the  inside  of  the  microscope 
tube  is  uniformly  of  a  dead  black. 

It  is  essential  that  the  objectives  should  be  corrected  for 
photography,  that  is  to  say,  the  visual  and  chemically  actinic 
foci  must  be  coincident,  or  the  photographic  results  will  be 
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blurred  and  out  of  focus.       Most   opticians  supply  suitable 
objectives. 

Very  good  work  can  be  done  without  an  eye-piece,  but  the 


very  best  can  only  be  accomplished  with  its  aid.     It  must  be 
clearly  understood  that  the  ordinary  eye-piece  is  not  adapted 
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to  photography,  and  that  only  those  constructed  specially  for 
the  purpose  must  be  used.  These  are  fitted  with  one  end 
rotating  in  a  spiral  slot,  the  use  of  which  is  explained 
subsequently. 

Undoubtedly,  a  projection  ocular  is  a  great  convenience, 
as  the  camera  does  not  require  to  be  so  long,  30m.  being 
ample,  and  at  least  two-thirds  less  than  the  extension 
generally  required  when  working  without  one. 

It  is  worthy  of  note  that  Zeiss's  low  power  compensating 
oculars  may  be  used  for  projection  in  place  of  his  projection 
oculars,  with  excellent  results. 

The  Dark   Room. 

Although  development  may  be  carried  out  in  the  bedroom 
at  night,  in  a  cupboard,  under  stairs,  in  a  wine-cellar,  and 
other  similar  places,  they  are  obviously  inconvenient  and 
quite  unsuitable  for  systematic  scientific  work.  A  room 
should  be  fitted  up  especially  for  the  purpose,  and  possibly 
the  most  convenient  course  will  be  to  have  means  of 
converting  the  room  in  which  the  apparatus  stands  into  the 
dark  room — in  other  words  contrive  that  the  dark  room  shall 
be  of  such  size  that  the  apparatus  can  be  kept  in  situ  in  it. 

The  room  should  be  well  ventilated,  this  being  a  very 
important  item,  as  when  artificial  light  is  used  the  air  gets 
very  foul,  especially  when  ammonia  is  being  used.  A  good 
water  supply,  and  a  sink,  over  which  development  can 
be  carried  out  complete  the  essential  requirements. 

The  Illumination. — Gas  is  the  most  convenient  when  it  can 
be  obtained.  One  jet  being  provided  with  a  by-pass,  the 
pilot  flame  of  which  burns  behind  a  collar,  thus  showing  no 
light  when  turned  down  ;  this  serves  to  illuminate  the  room  on 
ordinary  occasions,  and  for  exposing  bromide  prints,  &c. 
Another  jet  is  placed  inside  a  lantern  glazed  with  ruby  glass  : 
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the  screen  holding  the  glass  being  removable  and  replace- 
able with  one  of  yellow,  for  use  during  printing,  or  the 
development  of  plates  other  than  orthochromatic.  If  gas  is 
not  available,  a  paraffin  lamp  or  candles  may  be  employed 
but  these  are  not  so  generally  useful  as  gas,  the  heat  from 
gas  being  easily  adapted  as  a  means  of  ventilating  the 
room.  The  flue  from  the  lantern  should  be  led  out  of  the 
room. 

A  set  of  about  half-a-dozen  dishes  of  porcelain  will  be 
found  sufficient.  Two  or  three  shelves  ought  to  be  fitted  up 
to  hold  the  bottles  of  reagents.  The  reagents  required  are 
as  follows,  and  the  following  strengths  will  be  found  con- 
venient for  photographic  use  : — 


Pyrogallic  acid* 

..     10% 

Bromide  potassium 

.  •      10% 

Ammonia 

. .     10% 

Potass,  ferrocyanide     . . 

..     10% 

Quinol 

crystalline 

Potass,  hydrate 

in  sticks 

Potass,  metabisulphite 

powdered 

Sulphite  of  soda 

crystalline 

Citric  acid 

crystalline 

Ferrous  sulphate 

sat.  sol. 

Neut.  oxalate  potass.  .. 

sat.  sol. 

Mercury  percnloride    . . 

sat.  sol. 

Thiosulphate  soda  (hypo) 

sat.  sol. 

Powdered  Alum 

sat.  sol. 

The  first  three  substances  on  the  list  are  most  conveniently 
kept  in  dropping  bottles  of  about  two  to  four  ounce  capacity. 
The  alum  and  hypo  being  kept  in  stone  jars. 

Two  measuring  glasses  should  be  obtained,  one  of  ten- 
ounce  capacity  and  another  of  a  drachm.  A  pair  of  small 
balances  with  glass  pans  are  also  required. 

The  fixing  bath  should  have  a  wooden  lid  to  prevent  dust 
falling  in,  it  also  prevents  evaporation  when  not  in  use. 
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A  wooden  grid  should  be  fixed  above  the  sink  to  develop 
upon,  this  arrangement  letting  the  spillings,  &c,  fall  into  the 
sink  below. 

The  Illuminant.     This  may  be  either — 

(a)  Oxy-hydrogen  lime  light. 

(b)  Coal  gas. 

(c)  Paraffin. 

(d)  Daylight. 

(a)  The  oxy-hydrogen  light  is  probably  the  most  con- 
venient for  the  majority  of  workers,  two  forms  of  jet  being 

available — 

The  "  blow-through." 

The  mixing  jet. 

The  former  is  the  safest  for  beginners  to  work  with,  the 
oxygen  gas  being  blown  through  a  hydrogen  flame  upon  the 
lime  cylinder,  but  the  light  is  not  so  good  as  that  obtained 
from  the  latter,  in  which  the  oxygen  and  hydrogen  are  mixed 
in  a  chamber  previous  to  consumption  at  the  nozzle.  The 
nozzle  of  this  jet  should  be  fine  in  bore,  rather  finer  than 
when  for  use  in  the  lantern  ;  by  this  means  a  nearer  approach 
is  obtained  to  the  theoretical  "  point  of  light."  A  very  good 
mixing  jet,  invented  by  Mr.  Andrew  Pringle  (made  by 
Messrs.  Newton  and  Co.,  of  Fleet  Street,  London),  is 
provided  with  a  special  cut-off  tap,  which  in  one  movement 
cuts  the  oxygen  off  completely,  and  turns  at  the  same  time 
the  hydrogen  down  to  a  minimum,  as  shown  in  Fig.  6. 


FIG.    6. 
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The  limes  should  be  of  the  hardest  description  ;  Nottingham 
limes  being  the  best  we  have  tried.  All  good  jets  are  provided 
with  an  arrangement  for  turning  the  limes  when  they  become 
pitted,  for  if  their  use  be  continued  in  this  state,  the  flame  is 
liable  to  spurt  sideways,  and  so  crack  the  condenser.  The 
gas  for  the  jet  can  be  obtained  compressed  in  steel  cylinders. 
The  author  uses  the  oxygen  from  a  cylinder  provided  with  a 
Beard's  regulator  which  renders  possible  the  adjustment  of 
flame  at  the  taps  of  the  burner  ;  but  he  obtains  the  hydrogen 
from  the  mains — that  is  he  uses  coal  gas  for  hydrogen.  The 
only  danger  in  this  method  of  working  is  that  unless  the 
oxygen  be  turned  on  carefully,  it  may  be  blown  round  into 
the  mains  and  not  only  extinguish  the  light  at  the  jet,  but 
furnish  an  unpleasant  surprise  to  the  next  person  who 
attempts  to  light  the  gas  in  another  part  of  the  house.  With 
care  however  this  will  not  happen. 

(b)  Coal  gas  alone,  may  be  employed  with  an  Argand 
burner  with  fair  success,  but  a  Welsbach  flame,  (which  is  a 
Bunsen  flame  playing  upon  the  interior  of  a  cap  made  of 
cotton  fibre  netted  and  coated  with  a  mixture  of  metallic 
salts,  chiefly  oxide  of  zirconium)  acts  better. 

(c)  An  ordinary  paraffin  microscope  lamp  is  also  available, 
but  is  better  suited  to  low  powers  than  to  high. 

(d)  Daylight  requires  special  arrangements,  scarcely  within 
the  reach  of  ordinary  workers ;  a  heliostat  is  needed  to  keep 
the  sunlight  upon  the  condensers. 

Monochromatic  Light. 

Fluid  saturators  in  cells,  or  coloured  glasses  placed 
between  the  condenser  and  the  light  are  of  little,  if  any, 
service  in  improving  the  photographic  image.  Mr.  E.  M. 
Nelson's  apparatus  described  in  J.  R.  M.  S.,  1891,  p.  443-6, 
answers  very  well  and  with  regard  to  resolving  power  with  a 
blue-green  light,  it  practically  adds  -i  to  the  N.  A.  of  the 
objective  ;  thus  a  D.D.    of  *8  becomes  a  lens  of  -9  N.  A.,  and 
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without  increasing  the  sperical  aberration.  There  can  be  no 
secondary  spectrum  with  monochromatic  light,  therefore  an 
ordinary  achromatic  lens  acts  as  well  as  an  apochromatic.::: 

Exposure  of  the  Plate. 

First  go  into  the  dark  room,  shut  the  door,  and  light  the 
red  lamp,  then  open  a  box  of  plates,  and  one  of  your  double 
dark  slides.  Take  two  plates  out  of  the  box,  dust  the  film 
side  carefully  with  a  broad,  soft  brush,  and  place  them  in  the 
dark  slide,  the  film  side  of  the  plates  being  turned  towards 
the  shutters  of  the  double  dark  slide.  Carefully  fasten  up 
the  remainder  of  your  plates  in  the  box,  and  daylight  may 
then  be  permitted  in  the  room.  Screw  on  to  the  body 
a  one  inch  power,  and  place  the  microscope  ready  to  attach  to 
the  camera.  The  light,  whether  oil  lamp,  electric,  or  any 
other,  must  be  placed  in  the  exact  optical  axis  of  the 
microscope,  together  with  the  condenser.  Focus  both  the 
objective  and  the  condenser  upon  the  object  placed  on  the 
stage.  Too  much  stress  cannot  be  laid  upon  the  importance 
of  having  the  condenser  perfectly  centred,  whether  it  be  the 
large  four-inch  condenser,  a  wide-angle  substage  condenser, 
or  an  ordinary  large  bull's-eye.  The  image  of  the  flame 
must  be  exactly  focussed  in  the  centre  of  the  field.  If  it  is 
too  much  on  one  side,  the  opposite  edge  of  the  field  will  be 
dark. 

Presuming  that  all  is  ready,  roughly  focus  with  the 
ordinary  eve-piece  and  then  remove  it,  inserting  in  its 
place  a  projection  eye-piece.  Bring  the  camera  into 
position,  but  so  that  the  fingers  may  grasp  the  revolving 
head  of  the  eye-piece,  which  must  be  turned  backwards  and 
forwards  until  the  round  disc  of  light  thrown  upon  the 
focussing  screen  has  a  sharp  and  clearly  defined  margin. 
The  camera  can   now    be   connected   with  the  microscope. 

*Vide  J.  R.  M.  S.,  1891,  p.  442;  1892,  p.  1. 
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Withdraw  the  shutter,  uncovering  the  plate,  and  after 
taking  care  that  the  camera  no  longer  vibrates,  remove  the 
black  card  from  the  lamp  for,  say,  one  minute,  with  an 
ordinary  oil  lamp  having  a  fin.  wick  or  about  twenty  seconds 
with  lime-light.  The  shutter  having  been  replaced  and  the 
slide  removed,  the  plate  should  be  developed  as  described 
later  on. 

Development. 

In  the  last  chapter  we  have  seen  how  the  plate  is  to  be 
exposed.  Our  attention  must  now  be  turned  to  the  process 
of  development,  by  which  the  latent  image  in  the  film  is  to 
be  brought  to  light,  thereby  making  a  negative  of  the 
plate  from  which  any  number  of  positive  copies  may  be 
printed. 

First,  the  developing  and  fixing  solution  must  be  prepared. 
There  are  several  reagents  which  act  as  developers  of  the 
latent  image.  That  which  is  still  most  generally  used  is 
pyro  and  ammonia,  or  alkaline  pyro.  This  should  be  pre- 
pared in  three  stock  solutions,  viz  : — 

No.  i. 

Pyrogallic  acid  . .             . .  . .  i  ounce. 

Sulphite  of  soda  . .             . .  . .  "3  ounces. 

Water  to  make    . .             . .  . .  . .   10  ounces. 

Sulph.  acid          . .             . .  . .  . .        5  drops. 

The  sulphite  (take  care  it  is  pure)  must  first  be  dissolved  in 
hot  water,  and  when  cold  the  pyro  added  to  the  solution,  or 
the  pyro  ready  made  up  in  a  10  per  cent,  solution  may  be 
obtained  at  a  photographic  dealer's  under  the  name  of 
sulpho-pyrogalol. 


No.  2. 

Bromide  of  potassium 

. . 

1  ounce. 

Water  to  make  . . 

No.  3. 

10  ounces. 

Liquid  ammonia  *88o 

. . 

1  ounce. 

Water  to  make  . . 

•  •              .  • 

10  ounces. 
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These  will  each  be,  roughly,  10  per  cent,  solutions,  conse- 
quently, any  proportion  of  the  three  may  be  measured  out, 
10  drops  of  any  one  of  the  solutions  containing  one  grain 
of  the  substance  dissolved  or  of  ammonia. 

What  may  be  called  a  normal  developer,  that  is  for  correct 
exposures,  may  be  formed  by  taking  of 

No.  1    ..  ..  ..     20  minims  \ 

to  each  ounce  of 
No.  2    ..  . .  . .     10       „        y 

water. 
No.  3    ..  ..  ..20       ,,       ) 

Another    developer   in    common    use  is   hydroquinone  or 
quinol,  of  which  the  following  is  a  formula  : — 


A.  Hydroquinone 
Potassium  bromide 
Sulphite  of  soda. . 
Water  to  make 

B.  Caustic  potash 
Water  to  make 


3  drachms. 
40  grains. 

3  ounces. 
20  ounces. 

2  drachms. 
20  ounces. 


Equal  parts  of  A  and  B  are  used  to  develop.  This  developer 
has  the  advantage  of  not  staining  the  fingers  (as  does  pyro), 
and  may  be  used  to  develop  several  plates  in  succession. 

A  third  developer  which  has  much  to  recommend  it  is 
eikonogen.  This  can  be  bought  in  a  very  handy  form  of 
cartridges.  The  contents  of  a  cartridge  are  dissolved  in 
about  six  to  eight  ounces  of  water,  and  the  developer  is  at 
once  ready.  This  has  the  advantage  of  saving  trouble.  It 
leaves  no  scope  for  varying  the  constituents  of  the  developer 
to  suit  special  cases,  but  that  is,  perhaps,  of  less  importance 
in  photo-micrographic  work  where  the  exposure  may  be 
repeated  to  suit  the  developer  used.  The  same  eikonogen 
developer  may  be  used  for  many  plates  in  succession,  but 
gradually  loses  its  power. 

One  of  the  above-mentioned  developers  having  been  chosen 
(we  recommend  the  latter  for  beginners,  but  personally  prefer 
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pyro),  the  fixing  bath  must  also  be  mixed  and  placed  ready 
for  use  in  a  tray  kept  exclusively  for  that  purpose. 

The  strength  of  the  bath  should  be  about — 

Hyposulphite  of  soda        . .  . .  . .     i  ounce. 

Water    . .  . .  . .  . .  . .     6  ounces. 

A  rough  idea  of  the  object  of  the  developing  and  fixing 
solutions  may  be  given  as  follows  : — Wherever  light  has  acted 
on  the  plate  through  the  objective  forming  the  image,  there 
the  developer  causes  a  visible  reduction  of  silver  as  a  black 
deposit,  and  the  intensity  of  this  deposit  varies  according  to 
the  light  which  that  part  of  the  plate  has  received.  Dark 
portions  in  object  will,  therefore,  remain  white  or  creamy, 
and  the  highest  lights  of  the  object  will,  in  the  negative, 
be  black.  The  intermediate  tones  will  be  represented 
accordingly,  and  so  a  representation  reversed  in  lights  and 
shades,  or,  as  it  is  called,  a  negative  is  produced. 

The  fixing  solution :  Hypo  has  the  peculiar  property  of 
dissolving  out  all  the  salt  of  silver  (that  part  which  was  not 
acted  upon  by  light)  in  the  film,  and  has  no  power  of  affecting 
the  reduced  image  or  black  portions.  Consequently,  the 
shadow  portions  are,  after  fixing,  more  or  less  clear  glass. 

Let  the  beginner  remember  that  the  aim  in  photo-micro- 
graphy is  to  expose  and  develop  in  such  a  manner  as  to 
obtain  a  negative  which  shall  give  in  the  subsequent  print  all 
the  detail  of  the  original  and  shall  show,  as  far  as  possible, 
the  same  gradations  of  light  and  intensity  of  colour.  To 
approach  correct  relations  of  colour  the  photo-microscopist 
must  have  used,  in  exposure,  orthochromatic  plates  and 
coloured  screens  (as  we  have  already  pointed  out)  and  in 
such  a  case  only  rather  deep  red  light  may  be  used  when  the 
plates  are  taken  out  of  the  slides  and  developed.  If  ordinary 
plates  have  been  used,  orange  light  is  to  be  preferred  as  being 
quite  safe,  and  as  giving  a  much  brighter  light  by  which  to 
see  the  development.  Ruby  paper  or  orange  paper  form 
excellent    media. 
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Now,  as  to  the  actual  operations  and  judgment 
needed  in  developing.  Having  the  fixing  solution  to  hand 
in  one  tray,  remove  the  exposed  plate  from  the  dark 
slide,  and  place  the  film  (the  duller  side  uppermost)  in  the 
other  tray.  Now  pour  the  developer  on  it  in  such  a  way  as 
to  cover  the  whole  plate  quickly  and  evenly.  Rock  the  plate 
gently  so  as  to  keep  the  developer  moving ;  otherwise,  fatal 
markings  with  some  developers  may  be  caused  in  the 
negative.  If  the  subject  have  been  correctly  exposed,  the 
image  will  shortly  appear,  the  high  lights  of  the  image 
coming  first,  and  the  whole  gradually  growing  in  detail  and 
density.  Now  comes  the  necessity  for  experience  and 
judgment,  though  there  is  no  reason  why  the  very  first  plate 
developed  by  a  beginner  may  not  be  one  of  the  best.  The 
difficulty  is  to  decide  whether  the  plate  has  been  over  or  under 
exposed,  and  then,  more  important  still,  to  know  at  what 
stage  to  stop  the  development.  Now,  if  the  normal  developer 
be  used  and  the  temperature  always  kept  the  same,  the  time 
that  the  image  takes  in  appearing  is  some  criterion  of  the 
exposure.  If  over-exposed  the  image  comes  quickly,  if  under- 
exposed it  is  longer  in  appearing.  But  the  better  way  of 
judging  is  to  watch  the  character,  rather  than  the  time  of 
appearance,  of  the  image.  If  black  patches  appear  in  certain 
parts,  the  rest  remaining  white,  then  under-exposure  is  to  be 
feared,  and  a  plate  much  under-exposed  is  useless  to  the 
microscopist.  If  the  plate  shows  a  tendency  to  grey  all  over 
then  the  subject  has  had  too  much  exposure,  and  immediate 
steps  should  be  taken  to  make  the  best  of  such  state  of  things. 
These  we  shall  indicate  immediately.  Judging  by  surface 
appearances,  however,  is  somewhat  misleading  with  some 
makes  of  plates,  and,  as  far  as  ultimate  density  is  concerned, 
practically  useless.  The  only  safe  guide  is  to  examine  the 
the  plate  by  transmitted  light,  holding  it  up  to  the  red  or 
orange  light.  The  same  rule  holds  good  here.  If  the  plate 
comes  black  in  patches  it  has  been  under-exposed,  if  thin  and 
grey  all  over  it  has  been  over-exposed  ;  some  allowances,  of 
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course,  being  made  for  what  may  have  been  the  actual 
character  of  the  contrasts  in  the  object  photographed.  The 
plate  which  comes  rather  grey  all  over  and  thin  at  first  need 
never  be  despaired  of.  It  must  be  remembered  it  is  the 
print  that  has  to  be  considered,  not  the  mere  appearance  of 
the  negative.  These  are  golden  rules  here  to  be  born  in 
mind.  If  the  plate  has  evidently  been  under-exposed,  and 
comes  harsh  in  contrasts  it  should  be  further  developed,  or 
else  the  subsequent  printing  process  will  not  give  even  a 
presentable  print.  If  the  plate  shows  evidences  of  over- 
exposure, the  development  must  be  prolonged  until  the  image 
is  very  dense — until,  in  fact,  very  little  sign  of  image  can  be 
seen  in  the  blackness.  In  such  a  case,  if  good  thick  emulsion 
plates  have  been  used,  an  excellent,  though  slow,  printing 
negative  may  still  be  obtained.  This  is  the  great  difficulty 
in  developing — to  know  when  to  end  it.  A  few  experiments 
with  the  dark  room,  the  plates,  and  the  printing  method 
which  the  beginner  may  have  chosen  to  use,  will  soon 
give  him  a  practical  of  his  work. 

It  is  usual  to  vary  the  constituents  with  the  pyro-ammonia 
developer,  if  the  plate  comes  up  as  if  under-exposed,  the 
normal  developer  is  poured  off  and  washed  out,  and  one 
containing,  say,  i  grain  of  pyro,  J  or  \  grain  of  bromide,  and 
20  drops  of  io°/o  ammonia  per  ounce  of  developer  is  applied. 
Even  more  ammonia  may  be  added  if  the  plates  seem  able  to 
stand  it.  If  the  plate  shows  over-exposure,  the  normal 
developer  is  discarded  as  before,  and  one  containing,  say,  4 
grains  pyro,  2  of  bromide,  and  1  drop  of  ammonia  per  ounce 
is  employed,  and  the  result  patiently  waited  for,  as  it  will 
come  very  slowly.  Above  all,  let  it  be  remembered  to 
develop  over-exposed  plates  to  very  full  density,  for  good 
printing  purposes. 

When  development  is  considered  complete  the  plate  is 
well  rinsed,  and,  if  thought  desirable,  cleared  of  pyro  stain 
by  immersion  in  an  alum  bath  (saturated  solution)  for   two 
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or  three  minutes.  Alum,  however  is  not  altogether  desir- 
able, and  if  the  plates  have  no  tendency  to  frill,  a  weak 
citric  acid  clearer  (i  in  80)  is  better.  After  the  alum  or  acid 
the  plate  is  again  well  rinsed,  and  is  then  placed  in  the  fixing 
bath  for  about  ten  or  fifteen  minutes.  The  plate  may  be 
examined  from  the  back,  and  if  every  vestige  of  the  white 
appearance  is  gone  a  few  more  minutes  will  complete  the 
fixation.  The  hypo  bath  may  be  used  for  many  plates,  but 
it  is  not  advisable  to  allow  it  to  get  very  discoloured  or  over- 
charged with  silver.  The  plate  is  now  to  be  very  thoroughly 
washed.  This  may  be  done  in  daylight,  and  if  in  running 
water,  one  hour  or  even  less,  is  sufficient  ;  or  six  or  seven 
changes  of  water,  made  at  intervals  of  about  ten  minutes, 
will  be  found  to  suffice.  The  plate,  after  washing,  should  be 
cleaned  at  the  back  (the  glass  side)  and  placed  in  a  rack,  or 
leaning  against  a  support,  to  dry  naturally.  When  dry  it  is 
ready  for  printing,  or  it  may  be  varnished  as  a  protection 
against  the  possible  danger  of  damp  silver  paper,  which 
causes  red  stains  in  the  film,  almost  impossible  to  remove. 

Should  the  plate  prove  too  thin,  it  may  be  intensified. 
This  may  be  done  by  placing  it  in  a  1  in  20  solution  of 
mercuric  chloride.  This  will  bleach  the  film,  and  the 
bleaching  should  be  allowed  to  act  right  through  the  film. 
The  plate  must  then  be  thoroughly  washed  for,  say,  five  or 
ten  minutes,  under  running  water,  and  placed  in  a  bath  of 
dilute  ammonia  (1  in  20)  until  it  turns  quite  dark  all  over. 
Finally  the  plate  must  be  washed,  and  can  then  be  placed  on 
the  rack  to  dry. 

Printing. 

The  negative  having  been  obtained  and  its  defects,  if  any, 
remedied,  the  next  process  is  its  printing,  and  for  this 
purpose,  to  our  minds,  none  is  more  beautiful  than  carbon, 
which  has  this  advantage,  that  it  is  absolutely  permanent, 
and   the  disadvantage  which  is  usually  urged,  namely  the 
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reversed  position  of  the  image,  does  not  apply  to  photo- 
micrography. We  shall  describe  this  process  only,  because 
by  means  of  it  we  can  both  make  prints  and  lantern  slides, 
the  latter  being  in  the  majority  of  cases  the  means  taken 
for  displaying  the  specimens  for  public  demonstration  ;  an 
additional  advantage  being  that  by  means  of  this  process  the 
final  image  can  be  obtained  of  any  colour,  thus  rendering  the 
specimen  a  nearer  approximation  in  many  cases  to  the 
original  specimen.  The  first  step  is  to  put  what  is  termed  a 
safe-edge  round  the  negative,  this  being  most  conveniently 
done  by  pasting  four  strips  of  non-actinic  (black,  or  red) 
paper  on  the  back  of  the  negative,  so  as,  as  it  were,  to  make 
a  complete  frame  round  the  image.  The  reason  for  this 
frame  is  that  without  it  the  edges  of  the  carbon  tissue  would 
wash  up  during  the  subsequent  development. 

The  negative  is  now  placed  in  the  printing  frame  and  a 
piece  of  sensitised  carbon  tissue*  laid  upon  it.  The  exposure 
of  this  tissue  must  be  judged  by  means  of  an  actinometer  as 
the  image  is  practically  invisible.  Several  forms  of  actino- 
meters  are  made  for  this  purpose,  consisting  of  a  graduated 
scale  of  tints  superimposed  on  a  strip  of  sensitised  albumen 
paper.  A  trial  print  is  made  in  silver  and  the  actinometer 
is  exposed  simultaneously,  and  when  the  silver  print  is 
correctly  printed  the  number  of  the  actinometer  square, 
which  has  just  become  visible,  is  noted.  This  forms  a  guide  for 
future  exposures,  it  being  only  necessary  to  watch  the 
actinometer.  As  the  tissue  gets  older  it  requires  slightly 
longer  exposure ;  it  remains  in  good  condition  for  about  ten 
days  after  sensitising.  The  print  having  been  removed  from 
the  frame,  the  next  step  is  development,  which,  in  the  case  of 
photo-micrographs  can  be  done  on  the  final  support  at  once. 
If  the  specimens  are  to  be  shown  at  public  meetings,  a  very 
good   way   is  to  develop   them   upon   sheets  of  matt  surface 

*  The  Autotype  Company  send  out  Carbon  tissue  freshly  sensitised  two 
or  three  times  a  week,  thus  saving  a  good  deal  of  trouble  to  amateurs  in 
sensitising  the  tissue  themselves. 
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opal  glass,  thus  giving  very  brilliant  results  ;  but  irf  the 
specimens  are  for  preservation  in  books,  they  can  be 
developed  upon  autotype  single  transfer  paper,  or  if  for  lantern 
slides,  upon  glasses  3^  inches  square  (which,  after  being  first 
thoroughly  cleaned),  are  coated  with  a  substratum  of  gelatine 
by  immersing  them  in  a  bath  of 

Gelatine  . .  . .  . .  1  ounce. 

Water  . .  . .  . .  . .  10  ounces. 

and  subsequent  drying  and  immersion  in 

Pot.  bichromate  . .  . .  . .       2  drachms. 

Water  ..  .,  ..  ..     10  ounces. 

And  exposure  to  day-light  for  an  hour. 

Whatever  may  be  the  substance  of  the  final  support,  the 
treatment  of  the  tissue  is  the  same.  It  is  immersed  in  a  dish 
of  cold  water,  and  is  left  there  until  the  tissue,  which  at  first 
curls,  begins  to  uncurl.  The  surface  is  then  brought  into 
contact  with  the  support  under  water,  and  is  firmly 
squeegeed  to  force  into  accurate  contact  and  expel  all 
air-bubbles.  The  support  and  tissue,  now  in  contact,  are 
placed  to  partially  dry  between  sheets  of  blotting  paper 
under  pressure.  After  about  15  minutes  they  are  removed 
and  developed  by  immersion  in  warm  water  (Fah.  ioo°)  until 
the  pigmented  gelatine  is  seen  to  ooze  from  the  sides  of  the 
paper,  which  is  now  raised  by  the  corner  and  pulled  away, 
and  the  water  kept  moving  over  the  surface  of  the  print, 
either  by  shaking  the  dish  from  side  to  side,  or  by  laving 
warm  water  on  to  the  surface  with  the  hand,  the  bathing  in 
warm  water  being  continued  until  the  high-lights  are  quite 
clean  and  clear.  To  secure  this,  the  water  is  changed  two 
or  three  times,  and  the  last  bath  had  better  be  slightly 
warmer  than  its  predecessors  (say  Fah.  1200).  The  print  is 
now  immersed  in  alum  solution  5%  and  left  there  to  harden 
for  about  20  minutes,  when  it  is  rinsed  in  water  and  dried. 

The  process  takes  longer  to  describe  than  to  do,  and  it  is 
quite  easy  to  manipulate. 
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It  is  better  for  photo-micrographs  to  have  a  glazed  surface 
as  this  tends  to  show  the  detail  better  than  when  the  matt 
surface  is  retained.  The  prints  can  have  a  high  glaze  placed 
on  them  by  first  hardening  the  gelatine  by  immersion  in 
alum  5°/o  solution,  then  squeegeeing  into  contact  with  sheets 
of  carefully  cleaned  polished  plate  glass — or  specially  enamelled 
iron  plates  sold  for  this  purpose  (these  have  the  advantage 
of  not  needing  such  careful  cleaning  as  the  glasses,  although 
the  surface  thus  given  is  not  so  highly  polished).  When  dry 
the  prints  strip  off  of  their  own  accord. 

If  the  prints  are  to  be  mounted  on  cards,  and  the  polished 
surface  retained,  they  should  have  a  thin  line  of  stiff  glue 
applied  round  their  edges  to  a  depth  of  about  ^  of  an  inch 
(applied  by  means  of  a  brush  and  straight-edge)  and  the  print 
pressed  into  contact  with  a  warm  flat-iron.  If  starch  is  used 
as  a  mountant  the  water  from  the  starch  would  soak  into  the 
gelatine  and  so  destroy  the  gloss  before  the  print  could  be 
placed  on  the  mount.  If  starch  must  be  used  it  may  either 
be  applied  to  the  print  whilst  it  is  still  damp  on  the  plate 
glass  or  enamelled  iron,  and  then  allowed  to  dry,  and  the 
card  only  damped  for  mounting  purposes,  or  as  an  alternative 
process,  when  the  prints  are  all  on  the  enamelling  plate 
paste  them  all  over  together  whilst  still  damp,  and  place  a 
sheet  of  fine  thin  paper  over  the  whole  of  them,  and 
peel  them  all  off  at  once,  when  dry.  They  can  then  be 
trimmed  and  mounted  in  the  usual  way,  the  extra  thickness 
of  paper  preventing  the  gelatine  surface  receiving  any 
moisture  through  the  back  whilst  they  are  being  affixed  to 
their  mounts. 

As  lantern  slides  must  often  of  necessity  be  made  at  night, 
it  will  be  as  well  to  give  a  rough  sketch  of  gelatine-bromide 
lantern  plate  manipulation.  The  size  of  a  photo-micrograph 
renders  it  possible,  in  the  majority  of  cases,  to  make  lantern 
slides  from  them  by  means  of  contact.  With  average 
negatives  and  average  lantern  plates,  an  exposure  of  15  to 
20  seconds  to  gaslight  of  a  fish-tail  burner,  at  a  distance  of 


STUDY    OF    THE    DIATOMACE^E.  77 

about  one  foot  from  the  flame,  will  be  found  ample. 
Development  is  best  carried  out  by  means  of  some  form  of 
Quinol  developer.     The  following  can  be  recommended  : — 


A. 


Quinol 

80  grs. 

Sodium  sulphite 

3  oz. 

Pot.  bromide 

20  grs. 

Metabisulphite  potassium 

1  drachm. 

Water            

10  oz. 

Potassium  hydrate. . 

60  grs. 

Water            

10  oz. 

Mix  the  above  solutions,  A  and  B,  in  equal  parts,  do  not 
wet  the  plate  before  development,  as  this  often  causes  the 
formation  of  pinholes  in  the  film.  The  above  developer  will 
be  found  to  give  sufficient  density,  and  will  retain  the  high 
lights  absolutely  pure.  Development  should  not  be  carried 
quite  so  far  as  is  desired  in  the  finished  result,  as  during  the 
pouring  off  of  the  developer  a  wonderful  increase  in  density 
takes  place.     The  plate  is  now  fixed  in  a  solution  of 

Sodium  thiosulphate  (hypo)    . .  . .  "4  oz« 

Water  . .  . .  . .  . .  . .     20  oz. 

and  after  having  thoroughly  cleared  it  is  washed  as  if  a 
negative.  Should  the  plate  be  too  dense  it  can  be  reduced 
by  immersion  in 

10%  Solution  ferrocyanide  of  pot.  : 

(yellow  prussiate) . .  . .  30  minims. 

Sodium  thiosulphate  solution  (as  above) . .       1  dram. 

Water  . .  . .  . .  1  oz. 

care  being  taken  that  too  much  reduction  does  not  take 
place. 

The  slide  having  been  allowed  to  dry,  two  little  discs  of 
paper  (gummed  stamp  edging)  are  affixed,  one  in  each  upper 
corner  on  the  gelatine  surface  of  the  plate,  and  the  surface  is 
then  covered  with  a  piece  of  clean  glass  the  same  size  as 
the  plate,  and  the  two  are  bound  together  with  strips  of 
gummed  paper.  The  object  of  the  discs  of  paper  is  to  show 
which  way  the  specimen  is  to  be  inserted  in  the  lantern  during 
exhibition,  the  discs  being  placed  downwards  and  towards 
the  condenser. 
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Bachmaxn  A. — Unsere  mocleruen  Mikroskops  und  deren  sammtliche 
Hilfs-und  Neben-apparat  fiir  wissenschaftliche  Forschungen. 
Miinchen  N.D. 

Badcock  John — Vignettes  from  invisible  life  (Diatoms  pp.  157,  183),  8vo. 
London  1833. 

—  On   certain  filaments  observed  in   Surirella   bifrons.     J.  R.  M.  S., 

vol.  IV.,  ser.  2,  p.  352,  8vo.     London  1884. 
Baddeley  W.  H.  C. — On  some  Diatomaceae  that  are  found  in  Noctiluca 

miliaria  and  the  best  means  of  obtaining  them.      T.  M.  S.,  vol. 

VI.,  p.  79,  8vo.     London  1858. 
Baer  V.,  Weisse  et  Goebel  Max. — Vorliiufige  Nachricht  von  der  Samm- 

lungen  des  Lieutenant  Ulski  im  Kaspischen  Meere.  Melang.  Biol. 

St.  Petersb.,  torn.  IV.,  p.  22U,  8vo.     St.  Petersburg  1862. 
Bailey  J.  W.—  Fossil  and  recent  Liatomaceae  (Final  Bep.  Geol.  of  Mas- 

sachusets,   p.    320,    by   Edward    Hitchcock,   vol.  II.),    pi.   4to. 

Amherst  1841. 

—  American   Bacillaria. — Pt.    I.,    Desmidiacece.     A.  J.   S.,    vol.   XLI. 

(1841),  n.  2,  1  plate.— II.,  Naviculacece,  ibid.,  vol.  XLII.  (1842),  n. 
1,  2  plates. — III.,  Echiuella  and  Laceruata,  ibid.,  vol.  XLIII. 
(1842),  n.  2,  2  plates,  8vo.     New  Haven,  1841-1842. 

—  Account  of  some  new  Infusorial  forms   discovered  in    the  fossil 

Infusoria  from  Petersburgh  Va.  and  Piscataway  Md.,  with  a 
plate.     Am.  J.  So.,  vol.  XLVL,  p.  137,  8vo.     New  Haven  1844. 

—  Ehrenberg's  observations  on  the  fossil  Infusoria  of  Virginia  and 

Maryland,  and  comparison  of  the  same  with  those  found  in  the 
Chalk  formations  of  Europe  and  Africa.  Am.  J.  So.,  vol.  XLVL, 
8vo.     New  Haven  1844. 

—  Notice  of  a  memoir  by  C.  G.  Ehrenberg  on  the  extent  and  influence 

of  microscopic  life  in  North  and  South  America.  Am.  J.  Sc, 
vol.  XLVL,  p.  297.     New  Haven  1844. 

—  Notice  of  some  new  localities  of  Infusoria  fossil  and  recent,  with 

plate.     Am.  J.  Sc,  vol.  XLVIL,  8vo.     New  Haven  1845. 

—  Infusoria  from  Earlton  lake.     Am.  J.  Sc.     April  1815. 

—  Diatomaceao,  in    the  Report  of  the   exploring    expedition  to   the 

Rocky  Mountains,  Oregon  and  North  California,  by  Capt.  J.  C. 
Fremont,  8vo,  pi.     Washington  1845. 

—  Some  remarks  on  the  Navicula  Spencerii  and  on  a  still  more   diffi- 

cult test-object.     Am.  J.  Sc,  vol.  VIL,  ser.  2,  8vo.     New  Haven. 

—  Microscopical  observations  made  in  South  Carolina,  Georgia  and 

Florida,  3  plates.  Smith's  Contrib.  to  Knowl.,  vol.  II.,  Art.  8, 
4to.     Washington  1850. 

—  Reply  to  Mr.  De  la  Rue's  remarks  on   the  Navicula  Spencerii  con- 
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tained  in  the  Am.  J.  Sc.,  vol.  IX.,  p.  23,  with  a  notice  of  two  new 
test  objects.     Am.  J.  Sc,  ser.  2,  p.  82,  8vo.     New  Haven  1851. 
Bailey  J.  W. — Localities  of  Terpsinoe  musica  Ehrb.     Am.  J.  Sc,  vol.  XI., 
ser.  2,  p.  85,  8vo.     New  Haven  1851. 

—  Fossil  Infusoria  of  Maryland.     Am.  J.  Sc,  vol.  XI.,  ser.  2,  p.  85, 

8vo.     New  Haven  1851. 

—  Fossil  Infusoria  of   the  southern  Rice  Fields.     A.  J.  S.,  vol.  XL, 

ser.  2,  p.  85,  8vo.     New  Haven  1851. 

—  On   the  real  nature  of  the  so-called  orifices  in  the  Diatomacean 

Shells.     Am.  J.  Sc,  vol.  XI.,   ser.  2,  p.  349,  8vo.     New  Haven 
1851. 

—  On  the  cell  membrane  of  Diatomaceous  Shells.     Am.  J.  Sc,  vol. 

XL,  ser.  2,  p.  350,  8vo.     New  Haven  1851. 

—  Infusoria  in  Hudson  River  Ice.     Am.  J.  Sc,  vol.  XL,  ser.  2,  p.  351, 

8vo.     New  Haven  1851. 

—  On  the  Infusoria  and  other  Microscopic  forms  in  dust  showers  and 

Blood  rain,  by   C.   G.   Ehrenberg.     Translated  by  Prof.  J.  W. 
Baily.     Am.  J.  Sc,  8vo.     Newhaven  1851. 

—  Notes  on  new  species  and  localities  of  microscopical  organisms,  1 

plate.     Smith's  Contrib.  to  Knowl.,  vol.  V1L,  4to.     Washington 
1854. 

—  Examination  of  some  deep  Soundings  from  the  Atlantic  Ocean. 

Am.  J.  Sc,  vol.  XVIL,  ser.  2,  p.  276,  8vo.      New  Haven  1854. 

—  On  some  new  localities  of  fossil   Diatomaceae  in   California  and 

Oregon.     Am.  J.  Sc,  vol.  VII.,  ser.  2,  p.  179,  8vo.     New  Haven 
1854. 

—  Fossil  Diatomaceae  from  California.     U.  S.  Report  1854. 

—  On  some  new  localities  of  fossil  Diatomaceae.     Q.  J.  M.  S.,  vol.  III., 

p.  91,  8vo.     London  1885. 

—  New   species  of   Diatomaceae.     Q.J.  M.S.,   vol.  III.,  p.    93,  8vo. 

London  1855. 

—  Reply  to  some  remarks  by  W.  H.  Wenham,  and  a  notice  of  a  new 

locality  of  a  microscopical  Test-object.     Am.  J.   Sc,  vol.  XIX., 
ser.  2,  8vo.     New  Haven  1855 

—  New  method  of  disintegrating  masses  of  fossil  Diatomaceae.      Am. 

J.  Sc,  vol.  XXL,  ser.  2,  p.  356,  8vo.     New  Haven  1856.— Q.  J. 
M.  S.,  vol.  IV.,  p.  302,  8vo.      London  1856. 

—  On  the  non-existence  of  polarizing  Silica  in  the  organic  Kingdoms. 

Am.  J.  Sc,  vol.  XXL,  ser.  2,  p.  357,  8vo.     New  Haven  1856.— Q. 
J.  M.  S.,  vol.  IV.,  p.  303,  8vo.     London  1856. 

—  Notice   of   microscopic    forms  in   the   Soundings   of   the   Sea  of 

Kamtschatka.     With  a  plate.     Am.  J.  Sc,  vol.  XXIL,  ser.  2, 
8vo.     New  Haven  1856. 
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Bailey  J.  W. — On  some  specimens  of  deep  Sea  bottom  from  the  sea  of 
Kamtschatka,  collected  by  Lieut.  Brooke,  U.S.N.— Q.  J.  M.  S,, 
vol.  IV.,  p.  305,  8vo.     London  1858. 

—  Report    upon    the  results   of    microscopic    examinations   of   the 

Soundings  made  by  Lieut.  Berryman  of  the  U.S.N.,  in  his 
recent  voyage  to  and  from  Ireland  in  the  Arctic.  Addressed  to 
Lieut.  M.  F.  Maury.  Am.  J.  Sc.,  vol.  XXIII. ,  ser.  2,  p.  153,  8vo. 
New  Haven  1857. 

—  Microscopical  Examination  of  Soundings  made  by  the  U.S.  coast 

Survey  of  Atlantic  Coast  of  U.S.  One  plate.  Smith's  Contrib. 
to  Knowl.,  vol.  II.,  Art.  3,  4to.     Washington  I860. 

—  The  Bailey  collection  of  Diatomaceae  in  the  Museum  of  the  Boston 

Society  of  Natural  History,  by  Prof.  H.  L.  Smith.  The  Lens, 
vol.  I.,  p.  288,  8vo.  Chicago  1872.— Also,  the  Bailey  collection  at 
the  Boston  Society  of  Natural  History.  M.  M.  J.,  vol.  IX.,  p  78, 
8vo.  London  1873. 
Bailey  L.  W.— Notes  on  new  species  of  microscopical  Organisms,  chiefly 
from  the  Para  River,  South  America.  Two  Plates.  Boht.  J. 
N.  H.,  vol.  VII.,  p.  329,  8vo:     Boston  1861. 

—  Notes     on    Diatomaceae    from   the    St.    John's    River.      Canada 

Natural.     1863. 

—  Desmids  and  Diatoms,  1  plate.     Amer.  Nat.  vol.  I.,  parts  I.  and 

II.,  pp.  505,  587.     Salem  1868. 

Bailey  0.  W.  &  Harvey  W.  H.— The  Algae  of  the  U.  S.  Expedition  under 
Cap.  C.  Wilkes,  vol.  XVIL,  p.  155,  4to.     Philadelphia  1862-1874. 

Baker  Henry — Of  the  "oat  animal"  (Navicula)  in  his  book  "Employ- 
ment for  the  Microscope,"  2  vols.,  8vo.     London  1753. 

—  Of   microscopes  and  discoveries  made  thereby,  2  vols.,  new  Ed., 

8vo.     London  1785. — (This  is  a    posthumous   Reprint). 
Bale  W.  M.— On  selecting  and    mounting  diatoms.     Q.  J.  M.  Soc.  Vict., 

vol.  I.,  Nos.  2,  3,  p.  65,  8vo.     Melbourne  1880. 
Balfour  John  Hutton — Obituary  notice  of  Greville.  Trans.     Bot.  Soc. 

Edin.,  vol.  VIII.,  pt.  2,  p.  463,  8vo.     Edinburgh  1865. 
Balsamo-Crivelli  G. — Notizie  naturali  e  civili  sulla  Lombardia.     Elenco 

delie  Alghe  del  territorio  milanese.     Milano  1844. 
Balsamo  F. — Le  Diatomee  della  Cascata  di  Caserta.     Lettera  alia  Soc. 

Nat.  e  Med.  Tomato  11  March  1880.     Napoli  1884. 

—  Sulla  storia  naturale   delle  Alghe  di  acqua  dolce  del  Comune  di 

Napoli.  Atti  Accad.  Sc.  Fis.  e  Mat.  Nat.,  vol.  I.,  ser.  2,  n.  14. 
Napoli  1885. 

—  Diatomee  contenute  nel  canale  digerente  di  alcune  Aplysice  raccolte 

dal  Capitano  G.  Chierchia  nel  viaggio  di  circumnavigazione  della 
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Vettor  Pisani  nel  1884-1885  (con  1  tav.).     Boll,  della  Soc.  dei  Nat. 

in  Napoli.     Ser.  1,  vol.  IV.,  1890. 
Banks    C.    W. — Slides    of   arranged    and    isolated    Diatoms.     Proc.    S. 

Francise.     Micr.  Soc.  Feb.  1885,  8vo.     San  Francisco  1885. 
Barbey  W. — Florae  Sardoae  compendia.     Lausanne  1885. 
Barkas  T.  P. — Notes  on  Bacillaria  cursoria.     Q.  J.  M.  S.,  vol.  V.,  p.  252., 

8vo.     London  18G5. 

—  On  Pleurosigma,  Donkinia,  Toxonidea  and  Amphiprora.     Q.  J.  M.  S., 

vol.  VII.,  n.  5,  p.  8,  8vo.     London  1867. 
Barre  Ph. — Sur    l'alignement    des    Diatomees    dans   les  preparations. 
Bull.  Soc.  Belg.  Mlcr.,  vol.  IX,  pp..  75-77.,  8vo.     Bruxelles  1882- 
1883.— Journ.  Microg.,  vol.  V11L,  p.  325,  8vo.     Paris  1883. 

—  Sur  un  procede  de  preparation  Synoptique  d'  objects  pulverulcents 

(Diatomees    des  guanos,  terres  fossiles,  etc.)      Bull.  Soc.  Belg. 

Micr.  torn.  X.,  p.  10-18,  1  plancbe.  8vo.     Bruxelles  1883-1884.— J. 

E.  M.  S.,  vol.  VI.,  p.  308,  8vo.     London  1684. 
Bastian  H.  Charlton  M.  A.,  M.  D. — Modes  of   origin  of  Desmids  and 

Diatoms,  Beginnings  of  Life,  vol.  II.,  p.  417,  8vo.     London  1872. 
Bauer  Max. — Des  diluviale  Diatomeenlager  aus  der  Wilmsdorfer  Forst 

bei   Zinten  in  Ostpreussen.   Zeitschr.  Deutscb.  Geol  Ges.,   vol. 

XXXIIL,  p.  196,  8vo.     Berlin  1881. 
Bauwems  L.  M. — Les  Diatomees  de  Belgique.      Bull.  Soc.  Belg.  Micr. 

torn.  III.,  p.  XCV.,  8vo.     Bruxelles  1877. 
Beale  L. — How  to  work  wiib  tbe  Microscope.  8vo.     London  1880. 

—  Test    objects    for    tbe    microscope     (Grammatophora    subtilissima, 

Hyaludiscus  subtitis.)  Amer.  Nat.  vol.  I.,  p.  158,  8vo.     Salem  1868. 
Beardsley   Amos. — On    a   Diatomaceous   deposit   in   Leven   water   near 

Coniston      T.  M.  S.  vol.  V.,  n.  5,  p.  146,  8vo.     London  1857. 
Beckwith  E.  F.— Resolution  of  Amphipleura.     Tbe  Microscope,  vol.  V., 

p.  131,  8vo.     Detroit  1885. 
Beck   Gunther — Flora   von  Sudbosnien  und   der  angrenzenden  Herze- 

gowina.  Notar.  Ann.  II.,  p.  287,  8vo.     Venezia  1887. 

—  Geschicbte  des  Wiener  Herbariums :  Verzeichniss  aller  wicntigeren 

im   Herbare  der  botaniscben  Abtbeiluug  des  k.  k.  naturbistor- 

iscben  Hofmuseums  enthaltenen  Pnanzen-Sammlungen.     (Mit 

Erwahnung   der   Diatomaceen-Sammlungen).      Bot.    Centralbl. 

Bd.  XXXIIL,  pp.  249,  280,  312,  378,  Bd.  XXXIV.,  pp.  28,  86, 

147,  151,  8vo.     Cassel  1888. 
Beck    Richard. — A     Treatise    on    the     construction,    proper    use    and 

capabilities  of  Smith,  Beck  and  Beck's  Achromatic  microscopes, 

28  plates,  8vo.     London  1865. 
Becknell   E. — On  diatoms  thrown  up  by  the  Sea.     M.  M.  J.,  vol.  V.,  p. 

34,  8vo.     London  1874. 
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Behrens  Wilh.  Jul. — Referat  liber. — New  amer.  F.  S. — Cleaning  and 
Arranging  Diatoms.  J.  R.  M.  S.  1887,  pag.  844,  8vo.  London 
1887.— Proc.  Amer.  Soc.  Nat.  9th,  Ann.  Meet.  1786,  p.  128, 
Zeitschr.  f.  wiss.  Mikroskop.  p.  527,  8vo.     Braunschweig  1887. 

Beiteaege  zur  Biologie  der  Pnanzen,  von  Dr.  Ferdinand  Cohn  (Beitr.  z. 
Biol.  Pflanz.)     See  Cohn  Breslau. 

Beitraege  zur  Naturkunde  (Beitr.  z.  Naturk.) 

Beitraege  zur  Pal^ontologie  (Esterreich.  Ungarns  und  des  Orients 
(Beitr.  z.  Palseont.  (Est.  Ung.  u.  Orients).  Wien  1883.— See 
Grunow. 

Bell  James. — Microscopical  examination  of  water  for  domestic  use.  M. 
M.  J.  vol.  V.,  n.  XXVII.,  p.  163,  8vo.     London  1871. 

Bell  J.  S.  B. — Warm  stage  and  stage  condenser  for  Diatomacese. 
Microscop.  News,  vol.  IV.,  p.  19,  8vo.  1884. 

Belloc  Emile. — Les  Diatomees  de  Luchon  et  des  Pyrenees  Centrales, 
planche.  Eevue  de  Comminges,  8vo.  St  Gaudens  1887.  Vide 
Journ.  Microg.  XII,  p.  96,  8vo.  Paris  1888.— Notar.  Ann.  III.,  p. 
548,  8vo.     Venezia  1888. 

—  Le  Lac  d'Oo.     Paris  1890  (Vide  Le  Diatomiste). 

Bennett  A.  W. ,  M.A.,  B.Sc.  F.L.S. — Freshwater  Algas  (including 
Chlorophyllaceous  Protophyta)  of  the  English  Lake  district, 
with  descriptions  of  12  new  species.  J.  R.  M.  S.,  vol.  VI.,  ser.  2, 
p.  1,  2  plates,  8vo.     London  1886. 

—  On   the  affinities  and  Classification  of  Algae.      Journ.   Lin.    Soc. 

(Bot.)  vol.  XXIV.,  p.  49,  8vo.  London  1887.— Referat  von  Herrn 
Moebius  Bot.  Centralbl.  Bd.  XXXIL,  p.  129,  8vo.     Cassel  1887. 

—  Freshwater   Algoe    (including   Chlorophyllaceous    Protophyta)    of 

North  Cornwall,  with  descriptions  of  six  new  species.  J.  R.  M. 
S.,  1887,  page  8,  2  plates,  8vo.  London  1887.— Notar.  Ann.  I,  n. 
4,  p.  218,  8vo.  Venezia  1887. — Referat  von  Herrn  Hansgirg  Bot. 
Centralbl.  Bd.  XXX.,  p.  228,  8vo.     Cassel  1887. 

—  Internal  spore  formation  in  Diatoms.     Amer.  Nat.  vol  XX.  (1886), 

p.  280,  8vo.     Philadelphia  1886. 
Bennett  A.  W.,  M.A.,    B.Sc,  F.L.S.  and  Murray  George,   F.L.S.— A 

Handbook  of  Cryptogamie   Botany    (Diatomaceae  p.   419)   8vo. 

London,  1889. 
Bergen  Jr.,  J.  Y.— Cleaning  Diatoms.     A.  M.  M.  J.,  vol.  IV.,  p.  198,  8vo. 

Washington  1833.     J.  R.  M.  S.,  vol.  III.,  ser.  2,  p.  822,    8vo. 

London  1883. 
Berichte  der  deutschen   Botanischen  Gesellschaft  (Ber.   deutch.  Bot. 

Ges.).     Berlin  1883-1890. 
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Berichte  der  Oberschlesischen  Gessellschaft  fiir    Naturwissenschaft 

unci  Heilkunde,  Ber.  Oberschles.  Ges.  f.  Nat.  u.  Huilk.     Giessen. 
Berichte  uber  die  Thatigkeit  der  Bot.  Sekt.  der  Schles.  Ges.  (Ber.  Th. 

Bot.  Schles.  Ges.).     Breslau. 
Berichte  der  physio  logischen  Commissions  der  Akademie    Wissenschaft 

(Ber.  physiol.  Com.  Akad.  Wiss.  Krakau  1873  and  Seq. 
Bericht   uber    die    Generalversammlung    der     deutchen     Botanischen 

Gesellschaft      (Ber    Generalversamml.     Deutsch.     Bot.     Ges.). 

Freiburg. 
Berkeley  M.  J. — Gleanings  of  British  Algae,  8vo.     London  1833. 

—  Introduction  to  the  study  of  Cryptogamic    Botany    (Diatomaceae 

pp.  113,  123,  130),  8vo.     London  1857. 

—  Article  on  Diatomaceae  in  Treasury  of  Botany,  Edited  by  John 

Lindley,     Ph.  D„    F.R.S.    and   Thomas  Monro,  F.K.S.,     8vo. 

London  1870. 
Berkeley  Rev.  M.  J.  and  Ralfs  John — One  a  new  genus  of  Diatomaceae 

(Dickieia).— Ann.  and  M.  N.  H.  vol.  XIV.,  n.  92,  8vo.     London 

1844. 
Berthold  G. — Untersuchungen  iiber  die  Verzweigung  einiger  Siisswasser- 

Algen.— Verb.  Leop.  Carol.  Ak.   Naturf.   Bd.  XL,    Bonn.,    Bot. 

Zeit.  1879,  p.  325,  4to.     Leipzig  1879. 
Biasoletto  Dr. — Di  alcune  Diatomee  osservate  in  uu'  acqua   di  pozzo. — 

Boll.  Soc.  Adriat.  Sci.  Nat.,  8vo.     Trieste  1875. 
Bicknell  E. — Diatoms   thrown   up  by  the  Sea  at  Marblehead  Mass. — M. 

M.  J.  vol.  V.,  p.  34,   8vo.     London    1871.— Amer.   Nat.  vol.   IV. 

(1871),  p.  573,  8vo.     Salem  1871. 
Bihang  till  Koxgla  Sevenska  Vetenskaps- Akademiens. — Handlinger  (Bih. 

K.  S.  V.  Handl.).     Stockholm  1872-1889. 
Biologisches  Centralblatt. — (Biol.  Centralbl.).     Erlangen  1882  et  seq. 
Biscoe  Prof.  J.  D. — Amphipleura  pellucida  by   moonlight.     Amer.  Nat., 

vol.  VIL,  p.  55,  8vo.     Salem  1873. 
Bizzozero  G. — Flora  veneta  crittogamica  vol.  II.     Padova  1885. 
Blackburn    W. — The  theory  of  aperture  in  the  microscope :  a   popular 

Exposition     with       Figures      (Pleurosigma      formosum,      Pleur. 

hippocampus).     Northern     Microscopist    p.    325,    8vo.      London 

1882. 

—  On  Dr.  Carpenter's  address  delivered  at  Montreal  to  the  Histo- 

logical and  Microscopical  Section  of  the  American  Association 
for  the  advancement  of  Science  (Diatom  Tests)      Micr.  News,  p. 
29,  8vo.     London  1883. 
Blake  Dr. — Diatoms  found  in  hot-springs.  Calif.  Acad,  of  Sci.  et  M.  M.  J. 
vol.  IX.,  p.  71  ;  A.  M.  N.  H.,  vol.  II.,  ser.  4,  8vo.     London  1872. 
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Blake  Dr.— Diatoms  in  the  hot-springs  of  Nevada.     Amer.  Nat.,  vol.  V., 

p.  716,  8vo.     Salem  1871. 
Bleisch  Dr. — Pinnularia   Chilensis.      Hedw.  Bd.  II,   p.   28,   tab.   4,   8vo. 

Dresden  1859. 

—  Ueber  Pleurostaurum.     Hebdw.  Bd.  II.,  p.  19,  tab.  3,  8vo.     Dresden 

1859. 

—  Ueber  zwei  Campylodisctcs  (C.  costatus  C.  spiralis).   Hedw.  Bd.  II,  p. 
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F.R.S.  (Diatomacese  pp.  516-554),  8vo.     London  1891. 

—  The  Microscope  and  its  Revelations,  two  lectures  delivered  at  the 

evening  meetings  of  the  Pharmaceutical  Society  of  Great  Britain. 

Feb.  and  March,  1871.     Phar.   Journ.,   ser.  3,  nos.  33,  37,  4to. 

London  1871. 
Carr  E. — Test  Diatoms  in  Phosphorus  and  Monobromide  of  Napthaline. 

Engl.  Mechn.,  vol.  XXXVIII.,  p.  280,  4to.     London  1883.     J.  R. 

M.  S.,  vol.  IV.,  p.  138,  8vo.     London  1883-1884. 
Carro  John  (de) — Essay  on  the  mineral  waters  of  Carlsbad  for  physicians 

and  patients.     With  observations  on  the  microscopic  animalcules 

about  the  hot  springs  of  Carlsbad  by  A.  T.  C.  Corda  of  Prague, 

and  a  flora  of  Carlsbad  by  Prof.   C.  B.  Presl   of  Prague,  8vo. 

Prague  1835. 
Carruthers  William,  F.R.S. — On  Tryblionella  Victories  and  Denticala  subtilis 

two  species  of  British  Diatomacese,  8vo.     London  1863. 

—  The  Diatomaceae  in  Handb.  Brit.  Fresh  water  weeds  or  Algae  by 

John  Edward  Gray,  F.R.S.,  8vo.     London  1864. 

Carter,  Rev.  Fredk.  B. — Diatoms  :  their  life,  history,  and  their  classifica- 
tion.    Micr.  Journ.     Washington  1891. 

Carter  H.  J.,  F.R.S. — On  the  conjugation  of  Cocconeis,  Cymbella  and 
Amphora,  together  with  some  remarks  on  Amphiprora  alata.  A. 
and  M.  N.  H.  vol.  XVII.,  ser.  2,  p.  1,  8vo.     London  1856. 

—  Conjugations  of  Navicnla  serians,  N.  rhomboides  and  Pinnitlaria  gibba. 

A.  and  M.  N.  H.,  vol.  XV.,  ser.  3,  p.  161,  1  plate,  8vo.     London 
1865. 
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Carter  H.  J.,  F.K.S.— Abstract  of  the  above,  in  Q.  J.  M.   S.,   vol.  V., 

n.  5,  p.  139,  8vo.     London  1865. 
Castracane   Conte   Abate   Francesco   degli   Antelminelli. — On  a   new 

method  of  Illumination  (monocromatic)  in  the  Study  of  Diatoms. 

Q.  J.  M.  S.,  vol.  V.,  n.  5,  p.  249,  8vo.     London  1865.     Also  :  Atti 

Accad.  pontif.  nuov.  Line.  torn.  XVII.,  4to.     Eoma  1864. 

—  Catalogo  di  Diatomee  raccolte  nella  Val  Intrasca.     Estrat.  Com. 

Soc.  Critt.  ItaL,  vol.  II.,  fasc.  II.  8vo.     Genova  1867. 

—  On  Microphotography.     Letter  to  Prof.  J.  Gazliardi.     Q.  J.  M.  S., 

vol.  VII.,  n.  5,  p.  60,  8vo.     London  1867. 

—  On  the  multiplication  and  reproduction  of  the  Diatomaceae.     Q.  J. 

M.  S.,  vol.  VIII.,  n.  5,  p.  255,  8vo.     London  1868. 

—  Cenni  storici  e  generali  su  le  Diatomee.     Atti  Accad.  pontif.  nuov. 

Line,  4to.     Roma  1868. 

—  Su  la  moltiplicazione  e  riproduzione  delle  Diatomee.     Atti  Accad. 

pontif.  nuov.  Line.  Sess.  IV.,  4to.     Roma  1868. 

—  Osservazioni  sopra  una  Diatomee  del  genere  Podosphenia  Ehr.  Atti 

Accad.  pontif.  nuov.  Line.  Sess.  V.,  torn  XXII.,  p.  138,  4to. 
1869. 

—  Su  1'  uso  delle  Linee  di  Nobert  e  delle  preparazioni  di  Diatomee  a 

valutare  1'  efficacia  dei  Microscopi.  Atti  Accad.  pontif.  nuov. 
Line.  Sess.  IV.,  4to.     Roma  1869. 

—  Nuovo  sistema  di  ricerche  su  le  Diatomee,  e  risultati  ottenuti  da 

quelle  nel  1869.  Atti  Accad.  pontif.  nuov.  Line,  4to.  Roma 
1870. 

—  Rettificazione  alia  memoria  presentata  nella  Sezione  IV.,  su  1'  uso 

delle  Linee  di  Nobert  e  delle  preparazioni  di  Diatomee  a  valutare 
V  efficacia  dei  microscopi.  Atti  Accad.  pontif.  nuov.  Line,  4to. 
Roma  1869. 

—  Su  i  diversi  metodi  di  misurare  oggetti  microscopici.     Atti  Accad. 

pontif.  nuov.  Line.,  4to.     Roma  1869. 

—  Cenni  su  1'  esame  microscopico  di  un  fango  estratto  dal  fondo  dell' 

Oceano  Atlantico.  Atti  Accad.  pontif.  nuov.  Line.  Sess,  V.,  4to. 
Roma  1870. 

—  Esame   microscopico  e  note  critiche   su  un   campione   di   fango 

atlantico  ottenuto  nella  spedizione  del  "  Porcupine  "  nell'  anno 
1869,  4to.     1871. 

—  Su  la  illuminazione  monocromatica  del  microscopio  e  la  fotomicro- 

grafia  e  loro  utilita.  1  Tav.  Atti  Accad.  pontif.  nuov.  Line.  Ann. 
XXIV.,  Sess.  3,  4to.     Roma  1871. 

—  The  magnifying  power  of  the    microscope,  markings  on  Surirella 

gemma, >tc.  M.  M.  J.  vol.  V.,  n.  XX VIII.,  p.  173.  8vo.  London 
1871. 
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Castkacane  Coxte  Abate  Francesco  degli  Antelminelli. — Le  Diatomee 
e  la  Geologia  nelle  formazioni  marine.  Atti  Accad.  pontif. 
nuov.  Line.  vol.  XXV.,  4to.     Roma  1872. 

—  Commimicazione   sulle  faldoline  che   coprivan    ovunque  il  mare 

Adriatico.  Mem.     Accad.  Line,  vol.  XXV.,  4to.     Roma  1872. 

—  Su  la  risoluzione   delle   Iinee   di  Nobert   e   su  i   progressi   della 

micrografia.  Atti  Accad.  pontif.  nuov.  Line.  vol.  XXV.,  4to. 
Roma  1872. 

—  Su  di  un  nuovo  genere  di  Diatomee.     Atti  Accad.  pontif.  nuov. 

Line.  vol.  XXV.,  4to.     Roma  1872. 

—  Sopra  la  straordinaria  apparenza  presentata  dal  mare  Adriatico 

nella  seconda  meta  del  luglio  1872.  Atti  Accad.  Pontif.  nuov. 
Line.  vol.  XXVI,  p.  73.  4to.     Roma  1873. 

—  Sulla  struttura  delle  Diatomee.     Atti   Accad.  pontif.  nuov.  Line. 

Ann.  XXVI.,  Sees  2,  4to.     Roma  1873. 

—  Le  Diatomee  litorale  dell'Istria  e  della  Dalmazia.      1    Tav.  Atti 

Accad.  pontif.  nuov.  Line.     Anno  XXVI.,  4to.     Roma  1873. 

—  Le  Diatomee  nella  eta  del  Carbone.     Atti   Accad.   pontif.    nuov. 

Line.  Ann.  XXVII.,  Sess.  3,  4to.     Roma  1874. 

—  Die  Diatomeen  in  der  Koblenperiode.     Uebersetzt  und  in  Antrage 

des  Verfassers  eingessandt,  von  Prof.  F.  Boll  in  Rom.  Jahrb.  f. 
Wiss.  Bot.  Bd.  X.,  8vo.     Berlin  1874. 

—  La  teoria  della  riproduzione  della  Diatome,  note  critiche  ed  osser- 

vazioni.  1  Tav.  Estrat.  Atti  Accad.  pontif.  nuov.  Line.  Ann. 
XXV1L,  Sess.  VI.,  4to.     Roma  2874. 

—  Le  Diatomee  in  relazione   alia  Geologia  a   proposito  di  scoperta 

fattane  in  una  lignite  del  territorio  di  Urbino.  Atti  Accad. 
pontif.  nouv.  Line.  torn.  XXVII. ,  p.  68,  4to.     Roma  1874. 

—  Sur  l'existence  des  Diatomees  dans  differentes  formations   geolo- 

giques.     Compt.  Rend.  t.  LXXIX.,  52,  8vo.     Paris  1874. 

—  La  visione  binoculare  in  relazione  alia  micrografia.     Atti  Accad. 

pontif.  nouv.  Line.  torn.  XXVII. ,  4to.     Roma  1874. 

—  Studio    dolle   Diatomee.      Atti   Accad.    pontif.  nouv.  Line.  torn. 

XXVIIL,  4to.     Roma  1875. 

—  Instruxione   per   chi  volgia   raccogliere    Diatomee.      Atti  Accad. 

pontif.  nouv.  Line.  torn.  XXVIIL,  Sess.  IV.,  4to.     Roma  1875. 

—  Contribuzione  alia  fiorula  della  Diatomee  del  Mediterraneo  ossia 

esame  del  contenuto  dello  stomaco  di  una  Salpa  pinnata,  pescata 
a  Messina.  1  Tav.  Atti  Accad.  pontif.  nuov.  Line.  torn.  XXVIIL, 
Sess.  V.,  4to.     Roma  1875. 

—  La  Grammatophora  longissima.     Atti  Accad.  pontif.  nouv.  Line.  torn. 

XXVIIL,  4to.     Roma  1875. 
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Castracane  Conte  Abate  Francesco  delgi  Annelminelli.— Problemi  che 
potranno  venire  sciolti  dallo  studio  delle  Diatomee  e  importanza 
di  quello.  Atti  Accad.  pontif.  nuov.  Line,  torn,  XXVIII., 
4to.     Roma  1875. 

—  Diatomacese  in  the  Carboniferous  Epoch.     M.  M.  J.  vol.  XIII.,  p. 

243,  8vo.     London  1875. 

—  Examination  of  coal  for  Diatoms.     M.  M.  J.  vol.  XIV.,  p.  291,  8vo. 

London  1875. 

—  Nuovi  argomenti   a  provare  che  le   Diatomee   reproduconsi  per 

mezzo  di  germi.  Atti  Accad.  pontif.  nuov.  Line,  torn,  XXIX., 
4to.     Roma  1870. 

—  Del  limite  della  visibility  nel   Microscopio.     Atti  Accad.  pontif. 

nuov.  Line,  torn,  XXIX,  4to.     Roma  1876. 

—  Studi  sulle  Diatomee.     Atti  Accad.  pontif.  nuov.  Line,  torn,  XXX., 

4to.     Roma  1877. 

—  Osservazioni  e  note  ad  elucidazione  dello  sviluppo  delle  Diatomee. 

Atti  Accad.  pontif.  nuov.  Line.  Ann.  XXX.,  4to.     Roma  1877. 

—  Analisi   microscopica   di    un    deposito    di    Diatomee    dei    Monti 

Livornesi.  Atti  Accad.  pontif.  nuov.  Line.  torn.  XXX.,  Sess. 
IV.,  4to.     Roma  1877. 

—  Nuovo  genere  e  specie  di  Diatomee  (Cyclophora  tenuis,)  etc.     Atti 

Accad.  pontif.  nuov.  Line.  torn.  XXXI.,  Sess.  II.,  4to.  Roma 
1878.     Atti  Soc.  critt.  Ital.  1.  p.  53. 

—  Nouvelle  forme  de  Melosira  Borvevi  et  Cyclophora  tenuis  nouv.  gen., 

n.  sp.  Traduit  par  M.  Paul  Petit.  Brebissonia  I.  Ann.,  N.  2,  p. 
21,  8vo.  Paris  1878.  et  Replique  a  1'  observation  de  Mons.  P. 
Petit  sur  le  C.  tenuis  Brebissonia  N.  5,  p.  75,  8vo.     Paris  1878. 

—  Considerations  sur  l'Etude  des  Diatomees.     Bull.  Soc.  Bot.  France. 

Paris  1887.— J.  R.  M.  S.,  vol.  I.,  p.  152,  Brebissonia  Ann.  I.  8vo. 
Paris  1878. 

—  Diatomee  di  Valle   Intrasca.   Atti   Accad.    pontif.    nuov.    Line. 

Roma  1878. 

—  Nuova  forma  di  Melosira  Borreri  Grev.  Atti  Soc.  Critt.  Ital.,  vol.  I., 

p.  17,  8vo.     Milano  1878. 

—  La  Grammatophora  longissima  Petit  fra  le  Diatomee  Italiane.     Atti 

Soc.  Critt.  Ital.  8vo.     Milano  1878. 

—  Se  e  qual  valore  sia  da  attribuire  nella  determinazione  delle  specie 

al  numero  delle  strie  nelle  Diatomee.  Atti  Accad.  pontif.  nuov. 
Line.  Ann.  XXXI.,  Sess.  VI.,  4to.     Roma  1879. 

—  Distinzione  delle  Diatomee  marine  in  flora  litorale  e  flora  pelagica. 

Atti  Accad.  pontif.  nuov.  Line.  Ann.  XXXII. ,  Sess.  I.,  4to. 
Roma  1879. 
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Castracane  Conte  Abate  Francesco  degli  Antelminelli. — Una  nuova 
varieta  di  Melosira  Borreri  Grew  Atti  Accad.  pontif .  nuov.  Line. 
Tom.  XXXI.,  4to.     Roma  1879. 

—  Note  critiche   intorno   a   due   nuovi  Tipi   di   Diatomee   Italiane. 

Atti  Accad.  pontif.  nuov.  Line.  torn.  XXXIII.,  4to.     Roma  1880. 

—  Osservazioni   sui  generi  Homaocladia  e  Schizonema.     Atti   Accad. 

pontif.  nuov.  Line.  Sess.  VI.,  torn.  XXXIII. ,  4to.  Roma  1880. 
J.  R.  M.  S.,  vol.  I.,  ser.  2,  (1881)  p.  931,  8vo.     London  1881. 

—  Nuova  contribuzione  alia  florula  delle  Diatomee  del  Mediterraneo. 

Atti  Accad.  pontif.  nuov.  Liuc.  Ann.  XXXIII.,  Sess.  2,  4to. 
Roma  1880.     J.  R.  M.  S.,  vol.  I.,  ser.  2,  p.  931,  8vo.  London  1881. 

—  Striae  of  the  Diatomaceae.    With  a  note  by  F.  Kitton.    J.  R.  M.  S., 

vol.  I.,  n.  5,  p.  787,  8vo.     London  1881. 

—  Straordinario  f enomeno  della  vita  del  mare  osservato  nelFAdriatico 

nella  estate  del  1880.  Atti  Accad.  pontif.  nuov.  Line.  torn. 
XXXIV.,  Sess.  I.,  4to.     Roma  1881. 

—  Studio  su  le  Diatomee  del   Lago  di  Como.     Atti  Accad.  pontif. 

nuov.  Line.  torn.  XXXV.,  4to.     Roma  1882. 

—  Origine  dei  depositi  marini  di  Diatomee  ed  esistenza  probabile  di 

speciale  flora  lacustro-vagante  della  medesime.  Atti  Accad. 
pontif.  nuov.  Line.  torn.  XXXVL,  Sess.  I.,  p.  17,  4to.  Roma 
1883. 

—  Su  l'argomento   della   profondita  alia  quale  pud  giungere  la  vita 

delle  Diatomee  nel  mare.  Atti  Accad.  pontif.  nuov.  Line.  torn. 
XXXVII.,  4to.  Roma  1884.  J.  R.  M.  S.,  vol.  IV.,  ser.  II., 
p.  939,  8vo.     London  1884. 

—  Nuova  osservazione  sulla  profondita  cui  giunge  la  Diatomee  nel 

mare.  Mem.  Accad.  pontif.  nuov.  Line.  torn.  XXVII.  Roma 
1884.     From  J.  R.  M.  S.,  p.  498,  8vo.     London  1885. 

—  Generality  su  le  Diatomee,  4to.     Roma  1884.     J.  R.  M.  S.,  vol.  IX., 

ser.  II.,  (1884)  p.  606,  8vo.     London  1884. 

—  Diatomee  fossili.     Boll.  Accad.  pontif.  nuov.  Line.  torn.  XXXVIII. , 

p.  8.     Roma  1885. 

—  Formazione  interna  delle  spore  delle  Diatomee.      Accad.  pontif. 

nuov.  Line.  torn.  XXXVIII.,  4to.  Roma  1885.  Internal  spore 
formation  in  Diatoms.  J.  R.  M.  S.,  vol.  V.,  ser.  2,  p.  1041,  8vo. 
London  1888. 

—  Catalogo  delle  Diatomee  rinvenute   da   D.  Pantanelli  nel  calcare 

biancastro  friabile  sovrapposto  al  bacino  di  lignite  di  Spoleto. 
Proc.  Verb.  Soc.  Toscan.  Sci.  p.  171.  Pisa  1885.  Notar.  Ann. 
I.  p.  61,  8vo.     Venezia  1886. 

—  Ueber  einen  pliocenen  Bacillariaceen  enthaltenden  Ciisswarserkalk 

von  Spoleto.  from  Atti  Accad.  pontif.  nuov.  Line.      Roma  1885. 
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Castraoane  Conte  Abate  Francesco  degli  Antelminelli. — Osservazione 
in  una  Diatomee  fossile  relativa  al  processo  di  riproduzione. 
Atti  Accad.  pontif.  nuov.  Line.  torn.  XXXVIII.,  p.  8,  8vo. 
Koraa  1886. 

—  Analisi  raicroscopica  di  un  calcare  del  territorio  di  Spoleto.     Atti 

Accad.  pontif.  nuov.  Line.  torn.  XXXVIII.,  4to.  Roma  1886. 
Notice  of  under  title  :  "  Fossil  Diatoms  from  Spoleto  in  Umbria." 
J.  R.  M.  8   p.  413,  8vo.     London  1887. 

—  Reproduction  in  a  fossil  Diatom,  from  Atti  Accad.  pontif.  nuov. 

Line.  torn.  XXXVIIL,  4to.  Roma  1886.  J.  R.  M.  S.,  vol.  VII., 
p.  443,  8vo.     London  1887. 

—  I  tripoli  marini  nella  valle  Metaurense.    Bol.  Comit.  Geol.  Ital. 

torn,  V.  Roma  1887.  Notar.  Ann.  II.,  N.  7,  p.  368,  374. 
Venezia  1886.  Also  :  Composition  of  the  marine  tripolis  of  the 
Valley  of  Metaurus.     J.  R.  M.  S.,  p.  1028,  8vo.     London  1889. 

—  Report  on  the  Diatomacese  collected  by  H.  M.  S.  Challenger  during 

the  years  1873-76,  30  plates.  Rap.  Chall.  Exped.  Bot.,  vol.  II., 
4to.     London,  Edinburgh,  and  Dublin  1886. 

—  Le  raccolte  di  Diatomee  pelagiche  del  Challenger.     Atti  Accad. 

pontif.  nuov.     Line,  torn   XXXIX.,  4to.     Roma  1887. 

—  Contribuzione  alia  Flora  Diatomacea   Africana  :    Diatomee   dell' 

Ogoue  riportate  dal  Conte  Giacomo  di  Brazza.  Atti  Accad. 
pontif.  nuov.  Line.  Ann.  XL.,  Sess.  I. -VI.,  4to.     Roma  1887. 

—  Saggio  sulla  flora  Diatomacea  delle  cousidette  muffe  delle  terme  di 

Valdieri.  Notar.  Ann.  III.,  p.  384,  8vo.  Venezia  1888.  Also, 
Diatoms  of  Hot  Springs.     J.  R.  M.  S.,  p.  102,  8vo.     London  1889. 

—  Le  Diatomee  o  il  trasforsmismo  Darwiniano.    Mem.  Accad.  pontif. 

nouv.  Line,  vol.  III.,  4to.  Roma  1888.  Also,  Antiquity  of 
Diatoms.     J.  R.  M.  S.  (1889)  p.  266,  8vo.     London  1889. 

—  Quale  sia  l'estensione  della  vita  vegetale  nella  prof  undita  del  mare 

Atti  Congresso  Nazionale  Bot.  Critt.  in  Parma.  Fasc.  II.,  4to. 
Parma  1888. 

—  Forma  critica  e  nuova  di  Pleurosigma  del   Golfo  di  Napoli.      Atti 

Accad.  pontif.  nouv.  Line.  Ann.  XLII.,  4to.     Roma  1889. 

—  La  Cyclophora  e  da  riguardarsi  qual  genere  f  ra  le  Diatomee  ?     Con- 

siderazioni  su  questo  e  su  altri  casi  analoghi.  Atti  Accad.  pontif. 
nuov.  Line.  torn.  XL1L,  4to.  Roma  1889.  J.  R.  M.  S.,  p.  683, 
8vo.     London  1889. 

—  Reproduction  and  multiplication  of  Diatoms.     J.  R.  M.  S.,  1889, 

p.  22,  8vo.     London  1889. 

—  Reproduction  et  multiplication  des  Diatomees.     Communication 

a  la  R.  Micr.  Soc.  de  Londres  9  Jan.  1889.  Traduit  par  le  Dr. 
J.  Pelletan.     Journ.  Microg.  torn.  XIII.,  p.  396,  8vo.     Paris  1889. 
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Castracane  Conte  Abate  Francesco  degli  Antelminelli. — Aggiunte 
alia  Flora  Diatomologica  Italiana  (Lettera  aperta  Redattori 
della  Notarisia).  Notar.  N.  15,  p.  790,  8vo.  Hedw.  Bd. 
XXXVIII.,  p.  377.     Dresden  1889. 

—  II    Tripol  africano   della   Valle  Superiore  del  Dobi  tra  Assab  ed 

Aussa.  Atti  Accad.  pontif,  nuov.  Line.  torn.  XLII.  Sess.  III., 
Tab.  17.     Eoma  1889.     J.  R.  M.  S.,  p.  688,  8vo.     London  1889. 

—  La  visione  stereoscopia  nello  studio  delle  Diatomee.     Atti  Accad. 

Pontif.  nuov.  Line,  4to.     Roma  1889. 

—  Sul  deposto  di  Jackson's  Paddock,  Oamaru  nella  Nuova  Zelanda  : 

osservazioni  biologiche.     Atti  Accad.  Pontif.  nuov.  Lincei,  vol. 

XLIIL,  4to.     Roma  1890. 
Catalogue  of  microscopicpal  objects  in  the  cabinet  of  the  microscopical 

Society  of  London.     8vo.     London  1864. 
Caunter  Henry — Notice  of  an  Infusorial  deposit  in  the  Island  of  Lewis. 

8vo.     1859. 
Cayeux  M.  L.— Sur  un  calcaire  moderne  concretionne  avec  Diatomees,  de 

St.  Nectaire-le-Bas.     Ann.  Soc.  Geol  du  Nord,  1891,  p.  252-260. 

Lille. 

—  Etude  micrographique  du  Tuffeau  a  Cyprina  planata  du  Nord  de 

la   France  et  de  la  Belgique   et  du  role  des  Diatomees  dans  la 
formation  de  ce  tuffeau,     Ann.  Soc.  Geol.  du  Nord.,  1891.     Lille. 

—  De  1'  existence  des  Diatomees  dans  1'  Ypresivn  du  Nord.      Lille 

1891. 

—  Diatomees  des  Tuffeaux  Landeniens.     Le  Diat.,  vol.  L,  p.  77. 

—  Live  box.     Notarisia,  III.,  (1892)  pp.  355-63,  378-88,  (1  pi.).     T.  R. 

M.  S.,  1892,  p.  836,  1893,  p.  80. 
Ceretes  A. — Sur  1'  abondance  de  la  Pinnulavia  viridis  dans  les  depots  du 

Cap  Horn.     "  Rap.  sur  les  Protozoaires  "  Miss  Scientif.  du  Cap 

Horn.,  p.  20,  4to.     Paris  1889. 
Certes  A.  —  Sur  l'abondance  de  la  Pinnulavia  viridis  dans  les  depots  du 

Cap  Horn.     "  Rap.  sur  les  Protozoaires"  Miss.  Scientif.  du  Cap 

Horn,  p.  20,  4to.     Paris  1889. 
Cesati  Vincenzo. — Saggio   di   una   bibliografia   algologica    Italiana,    4to. 

Napoli  1882. 
Chalon  J. — Sur  un  procede  de  preparation  des  Diatomees.     Assoc,  franc. 

Avanc.  Sci.  Congres  d'Alger.     1881. 

—  Arrangement   des  Diatomees   pures.     Bull.  Soc.  Belg.  Micr.  torn. 

VII.,  8vo.     Bruxelles  1881. 
Chase  H.  H. — Amphipleura  pellucida  and  other  test  diatoms  mounted  in  a 
medium  having  a  refractive  index  of  2-42.      A.  M.  M.  J.,  p.  159, 
and  advertising  columns,  8vo.     Washington  1884. 
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Chauvin  J. — Des  Collections  d'Hydrophytes  et  de  leur  preparation  (Dia- 
tomaceae,  p.  39)  8vo.     Caen  1834. 

Chevalier  Charles— Des  Microscopes  et  de  leur  usage  :  Description  d'un 
Appareil  et  de  procedes  nouveaux,  suivie  d'experiences  micro- 
scopiques  puisees  dans  des  meilleurs  ouvrages  anciens,  et  les 
notes  de  M.  le  Baillif  et  d'un  Memoire  sur  les  Diatomees,  etc.,  par 
M.  de  Brebisson.  Manuel  Complet  du  Micropraphe,  5  planches 
8vo.     Paris  1839. 

Chevalier  Charles  et  Kerstein  Friedr.  Sylv.  Ph. — Die  Mikroskope  und 
ihr  Gebrauch,  oder  vollstandiges  Handbuch  der  Mikrographie, 
enthaltend  eine  Beschreibung  der  neuesten  Methoden  und 
Apparate  zu  mikroskopiscten  Beobachtungen,  uebst  einer 
Abhandlung  von  de  Brebisson  u.  s.  w.  Mit  Anmerkungen  sowie 
mit  einer  Abhandlung  iiber  die  Kata-dioptrischen  Linsen  ver- 
sehen  von  Friedr.  Sylv.  Kerstein  Ph.  D.  6,  Tafeln.  8vo. 
Quedlinburg  u.  Leipzig  1843 

Chimno  William— Bed  of  the  Atlantic,  4to.     Weymouth  1870. 

Christian  Thomas — New  Diatomaceous  deposits.  The  Microscope  p. 
65.6  woodcuts.  8vo.     Detroit  1887. 

—  The   diatoms  from  the  fossil  marine  deposit  of  Oamaru,  Otago, 

New     Zealand.       The    Microscope,     vol.    VIII.,    p.    372,    8vo. 

Detroit  1888. 
Clarke  J.  Lave — Objects  for  the  microscope,  8vo.     London  1863. 
Cleve  P.  T. — Diatomaceer  fran    Spetsbergen.       (Efvers.   k.    Vet.   Ak. 

Forhandl.  n.  10,  p.  661, 1  Tan.,  8vo.     Stockholm  1864. 

—  Svenska  och  Norska  Diatomaceer.     1  Tan.     (Efvers.  k.  Vet.  Ak. 

Forhandl.  8vo.     Stockholm  1868. 

—  Examination  of  Diatoms  found  on  the  surface  of  the  Sea  of  Java, 

3  plates.  Bih.  k.  Sv.  Vet.  Ak.  Handl.  Bd.  1.  n.  II.,  8vo.  Stock- 
holm 1873. 

—  On  Diatoms  from  the  Arctic  Sea,  4  piates.    Bih.  k.   Sv.  Vet.   Ak. 

Handl.  Bd.  I.,  n.  13,  8vo.      Stockholm  1873. 

—  Diatoms  from  the  West  Indian  Archipelago,  5  plates.     Bih.  k.  Sv. 

Vet.  Ak.  Handl.  Bd.  V.,  n.  8,  8vo.     Stockholm  1878. 

—  New  Diatoms,  with  notes  by  F.  Kitton.     Grevillea,  vol.  L,  pp.  67, 

115,  8vo  (see  under  Cleve  et  Kitton).     London  1877. 

—  ?Enumerantur  plantse   Scandinavia?.       Points-Forteckning    ofver 

Skandinaviens  Vaxter.  De  angifna  bytesvardena  aro  antagna 
bade  i  Lunds  botaniska  forening  och  Upsala  botaniska  bytesf 6re- 
niug.  Characeer,  Alger  och  Lafvar  (Diatomaceer  p.  35)  8vo. 
Lund  1880.     No  authors  name. 

—  Complete   alphabetical    M.S.    index   to  the    genera,    species   and 
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and  Synonyms  in  "  Cleve  et  Grunow's  Articshen  Diatomeen" 
Fol.     In  the  library  of  Julien  Deby.     1881. 
Cleve  P.  T. — On  some  new  and   little  known  Diatoms,  6  plates.  K.  Sv. 
Vet.  Akad.  Handl.  Bd.  XVIII.,  n.  5,  4to.     Stockholm  1881. 

—  Fiirsvattens-Diatomaceer  fran  Gronland  och  Argentinska  Republi- 

ken,  1  Plate.  (Efvers.  k.  Vet.  Ak.  Forhandl.  n.  10,  p.  3,  8vo. 
Stockholm  1882. 

—  Determinaciones  de  Diatomaceas  de  la  Republica  Argentina.     Boll. 

Ac.  Nac.  Cienc.  Rep.  Arg.  Buenos- Ayres  1882. 

—  Diatoms  collected  during  the  expedition  of  the  Vega,  4  Plates  in 

4to.  Vega-Exped.  Vetensk.  Arbet.  Jakttagel.  Bd.  III.,  8vo. 
Stockholm  1883. 

—  On  the  Diatoms  collected  during  the   Arctic   Expedition  of  Sir 

George  Nares.  Journ.  Lin.  Soc.  (Bot.)  vol.  XX.,  p.  313,  read 
Vpr.  9,  1883,  8vo.     London  1884. 

—  On  some  fossil  marine  Diatoms  found  in   the  Moravian  "  Tegel" 

from  Augarten  near  Brunn,  2  plates.  J.  Q.  M.  Clb.,  vol.  II., 
ser.  2,  p.  165,  8vo.  Note  in  Bot.  Centralbl.  Bd.  XXXI.,  p.  65, 
8vo.     Cassel  1887. 

—  Pelagiske   Diatomeer  fran   Kattegat.     Figuerne    Saertryk  af  Det 

videnskabelige  Udbytte  af  Kanonbaaden  Hauck's  Togter  i  de 
danske  Have  etc.,  1889,  4to.     Kjobenhaven  1889. 

—  Dictyoueis  n.  g.  Le  Diatomiste  1890,  n.  2,  p.  14-17. 

—  The  Diatoms  of  Finland,  with  3  plates,  8vo.     Helsingfors  1891. 

—  Diatomees  rares  ou  nouvelles  Le  Diat.  vol.  I.,  p.  75. 

—  Le  genre  Dictyoneis,  Le  Diat.  vol.  I.,  p.  14. 

—  Note  sur  les  Diatomees  trouvees  dans  la  poussiere  glaciale  de  la 

cote  oriental  du  Groenland.     Le  Diat.  vol.  I.,  p.  78. 

—  Remarques  sur  le  genre  Amphiprora.     Le  Diat.  vol.  I.,  p.  51. 

—  Sur  quelques  nouvelles  formes  du  genre  Mastogloria.      Le   Diat. 

vol.  L,  p.  159. 
Cleve   P.    T.   et   Grunow   A. — Beitrage   zur   Kenntniss    der  arctischen 
Diatomeen.     K.  Sv.  Vet  Ak.  Handl.  vol.  XVII.,  n.  2,  7,  Tafeln, 
4to.     Stockholm  1880. 

—  Sur  quelques  Diatomees  nouvelles  ou  peu  connues.     Le  Diat.  Vol. 

I.,  p.  54,  64. 
Cleve  P.  T.  und  Jentzsch  Dr.  A. — Ueber  einige  diluviale  und  alluviale 

Diatomeen-schichten   Norddeutschlands.     Schrift.    Phys.    ffik. 

Ges.  Konigsb.  Bd.  XXII. ,  4to.     Konigsberg  1882. 
Cleve  P.  T.   and  Kitton  F.— New   Diatoms,  with  notes  by  F.  Kitton. 

Grevillea  vol.  VII.,  p.  67,  115,  8vo.     London  1878-79. 
Cleve  P.  T.  und  Moller  J.  D. — Diatoms.  Exsiccata.     Upsala  1878. 
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Clos  D.—  De  la  dimidation  desetres  et  des  organes  dans  le  regne  vegetal. 

C.  R.  Assoc,  franc.  Avanc.  Sci.  Congres  d.  Toulouse.  29  Sept, 

1887  ;  Bot.  Centralbl.    Bd.  XXXVIII.,  n.  10,  p.  773,  8vo.     Cassel 

1889. 
Coal— Examination  of,  for  Diatoms.     M.  M.  J.  vol.  XIV.,  n.  LXXXIV. 

8vo.     London  1875. 
Coates  John — On  a  deposit  of  Diatomacese  at  South   Yarra.      Trans. 

Roy.  Soc.  Vict.,  vol.  V.     Melbourne  1860. 

—  Coscinodiscus  Barklyi.     Q.  J.  M.  S.,  vol.  I.,  n.  5.  p.  138,  8vo.  London 

1861. 

Cohendy  Michel  et  Roujou  A. — Des  gisements  de  Silice  et  des  Dia- 
tomacees  de  l'Auvergne.  Mem.  Ac.  Cler.-Ferrand,  8vo.  Cler- 
mont-Ferrand 1878. 

Cohn  Prof.  Dr.  Ferdinand — Utersuchungen  iiber  die  Entwickelungsges- 
chichte  der  mikroskopischen  Algen  und  Pilze,  8vo.     Bonn  1854. 

—  Die  mikroskopische  Welt.,  8vo.     Gegenwart,  vol.  XI.     1855. 

—  Ueber    einige    neue    interessante    Organismen,   von   denen   neue 

Fundorte  in  Schlesien  bekannt  geworden  sind.  Bericht  ii.  d. 
Verh.  Bot.  Sekt.  d.  Schles.  Ges.  vaterl.  Cult.  p.  21.  4to.  Breslau 
1856. 

—  Ueber  Meeres-Organismen  im  Binnenlande.     Bericht  ii.  d.  Verh. 

Bot.  Sekt.  d.  Schles.  Ges.  vaterl.  Cult.  p.  32,  8vo.     Breslau  1857. 

—  Ueber  den  Zellkern  der  Bacillarien.      Bericht  u.   d.  Verh.  Bot. 

Sekt.  Schles.  Ges.  vaterl.  Cult.  p.  42,  4to.     Breslau  1857. 

—  Ueber  em  Bacillarienlager  in  Oberschlesien.     Bericht  ii.  d.  Verh. 

Bot.  Sekt.  d.  Schles.  Ges.  vaterl.  Cult.  p.  37,  8vo.     Breslau  1858. 

—  Ueber  die  Bacillarienerde  von  Schimnitz  bei   Proskau  in  Ober- 

schlesien. Bericht  ii.  d.  Verh.  Bot.  Sekt.  d.  Schles.  Ges.  vaterl. 
Cult.  p.  40,  8vo.     Breslau  1858. 

—  Ueber  einige  neue  Algen  Schlesiens.  Bericht  ii.  d.  Verh.  Bot.  Sekt. 

d.  Schles.  Ges.  vaterl.  Cult.  p.  41,  8vo.     Breslau  1858. 

—  Ueber  die  Algen  des  Karlsbader  Sprudels,  mit  Rxicksicht  auf  die 

Bildung  des  Sprudelsinters,  8vo.  Bonn  1862.  Also  Abh.  Schles. 
Ges.  vaterl.  Cult.  (Naturw.  Medec.  Abth.)  Heft  II.  Breslau 
1862. 

—  Ueber  die   Cultur   der    Meer-Algen.    Hedw.   Bd.    V.   5,   65,   8vo. 

Dresden  1866. 

—  Beitriige    zur    Biologie    der    Pflanzen,    8vo.     Breslau    1870    etc. 

Janisch's  Photogramma  der  Bacillariaceen  von  der  Expedition 
der  "  Gazelle  "  Jahresb.  Schles.  Ges.  vaterl.  Cult.     Breslau  1878. 

—  Kryptogamen-Flora  von  Schlesien  2tes  Band  lste  Halfte.     Algen 

von  Dr.  O.  Kirchner  (Diatomaceen  pp.  171-218),  8vo.  Breslau 
1878. 


STUDY    OF    THE    DIATOMACE/E.  IO5 

Cohn  Prof.  Dr.  Ferdinand — Diatomaceen  in  einem  salzhaltigen  Bach 
bei  Sondershausen.  Jahresb.  Schles.  Ges.  vaterl.  Cult.  p.  152. 
Breslau  1886. 

Cole  Arthur— The  preparation  of  the  Diatomacese.  Methods  of  Micr. 
Eesearch,  8vo.     London  1884. 

—  The  mounting  of  the  Diatomacese.     Methods  of  Micr.  Eesearch, 

8vo.     London  1884. 

—  Studies    in   Microscopical    Science.     With    plates,   8vo.     London 

1886. 
Cole  Thomas — List  of  Infusorial  objects  found  in  the  neighbourhood  of 

Salem,  Massachusetts.  Proc.  Essex  Inst.,  8vo.     Salem  1853. 
Collingwood  Dr.  C. — On  the  microscopic  Algae  which  cause  the  coloration 

of  the  sea  in  various  parts  of  the  world.     T.  M.  S.,  vol.  XVI., 

p.  85.  8vo.     London  1868. 
Colmeiro  D.  Miguel— Enumeracion  de  las  Cryptogames  de  Espana   y 

Portugal,  parte  segunda :  Thalogenas  (Hongos,  Liquenes,  Colle- 

maceas,  Algas).     Kevist.  Progres.  Cienc.  t.  XVII.,  8vo.     Madrid 

1868. 

—  Enumeracion  y  revision  de  las  plantas  de  la  peninsula  Hispano- 

Lusitana  e  islas  Baleares,  con  la  distribucion  geografica  de  las 
especies  y  sus  nombres  vulgares,  tanto  nacionales   como  pro- 
vinciales,  torn.  V.     Diatomeas  p.  1017),  8vo.     Madrid  1888. 
Comber  Thomas — Diatoms  of  the  neighbourhood  of  Hull.     Trans.  Lan- 
caster Nat.  Hist,  Soc,  8vo.     1859. 

—  On  the  Diatomacese  of  the  neighbourhood  of  Liverpool.     Q.  J.  M. 

S.,  vol.  V1IL,  p.  Ill,  8vo.     London  1860. 
Commentario  della  Societa  Crittogamologica  Italiana. — Com.  Soc.  Crit. 

Ital.     Genova. 
Comptes  Bendus  de  1'  Association   Francaise   pour   1'   avancement   des 

Sciences  (C.  K.  Assoc,  franc.  Avanc.  Sci.). 
Comptes  Kendus  hebdomadaires  de  1'  Academie  des  Sciences  de  1'  Institut 

de  France  (C  K.  P.)  Paris. 
Contributions  to  the  Geology  and  Mineralogy  of  California. — Contrib. 

Geol.  and  Mineral.  Cal.).     Sacramento  ann.  ? 
Cooke  M.  C. — One  thousand  objects  for  the  microscope,   8vo.     London 

1869. 

—  Ponds  and  ditches,  8vo.     London  1880. 

Cooper  W.  F. — Fossil  Diatomacese.     Q.  J.  M.  S.,  vol.  II,  n.  5,  p.  65,  8vo. 

London  1862. 
Corda  A.  C.  J. — Observations  sur  les  animalcules  microscopiques  qu'  on 

trouve    aupres    des    eaux    thermeles    de    Carlsbad.       Traduit 

Manuscrit  du  allemand  6  planches.     "  Almanach  de  Carlsbad," 

pp.  167-211,  12mo.     Prague  1835. 
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Corda  A.  C.  J. — Observations  microscopiques  sur  les  animalcules   des 

eaux  et  des  thermes  de  Karlsbad.     Karlsbad  1834-40. 
Correspondence,  original  MS.,  with  Andrew   Pritchard   in   connection 

with  the  issue  of  the  4th  Edition  of  the  History  of  the  Infusoria 

by  Messrs.  Allen,  W.  J.  ;  Alder,  Joshua ;  Arlidge,  J.  I. ;  Archer, 

William  ;  Brightwell,  T. ;  Greville,  R.  K. ;  Johnson,  Christopher ; 

Kitton,  Fred;  Ralfs,  Dohn;  West,  Tuffen ;  Williamson,  W.  C.  ; 

and  others ;  in  all  265  letters,  1856-62.     In  the  library  of  Julien 

Deby. 
Costa  O.  G.— Diatomacese.     Fauna  del  Regno  di  Napoli,  4to.,  pi.     Napoli 

1838. 
Coste  M.— On  the  greening  of  oysters,   "Voyage  d' Exploration  sur  le 

littoral  de  la  France  et  de  l'ltalie,"  p.  118. 
Cottam  A. — On  a  new  Anlacodiscus  (A.  Africanus)  from  the  west  coast  of 

Africa.     J.  Q.  M.  C,  vol.  IV.,   p.   149,  pi.  XII.,  8vo.     London 

1876. 

—  Note  on  Aulacodiscus  Africanus.     M.  M.  J.,  vol.  XV.,  n.  LXXXIX., 

p.  252,  8vo.     London  1876. 
Courroux   E.   S. — On    Diatoms    in    the    stomachs    of   Shell   Fish  and 
Crustacea.     Journ.  Micr.  and  Nat.  Sci.,  vol.  IV.,  p.  196.     London 
and  Bach  1885.     Q.  J.  M.  S.,  vol.  V.,  p.  134,  8vo.     London  1885. 

—  On  the  washing  and  cleaning  of  Diatomaceus  deposits.     Scientif. 

Enquir.  vol.  II.,  p.  144,  8vo.     London  and  Bath  1887. 

Couvreur  E. — Le  microscope  et  ses  applications  a  1'  etude  des  animaux 
et  des  vegetaux,  8vo.     Paris  1888. 

Cox  J.  D. — Isthmia  nervosa.  A  study  of  its  modes  of  growth  and  Repro- 
duction. 6  Figs.  A.  J.  M.  vol.  III.,  pp.  97,  125,  8vo.  1878.  Also  : 
Etude  sur  le  mode  de  vegetation  et  de  reproduction  de  1'  Isthmia 
nervosa,  1  pi.  Brebissonia  n.  2-5,  8vo.     Paris  1878. 

—  Surirella  craticula  an  abnormal  form  of  Navicula  cuspidata.     A.  J.  M. 

vol.  IV.,  p.  97,  1879. 

—  Motion  of  Diatoms.     A.  M.  M.  J.  vol.  II.,  p.  66,  8vo.     Washington 

1881.     T.   R.  M.   S.  vol.  I.,   ser.  2,  p.  649,   8vo.     London  1881. 
Northern  Microscopist  p.  183,  8vo.     London  1881. 

—  On  the  structure  of  the  Diatom  Shell.     A.  M.  M.  J.  vol.  V.,  pp.  45, 

66,  85,  104,  8vo.    Washington  1884.     J.  R.  M.  S.  vol.  IV.,  ser.  2, 
p.  943,  8vo.     London  1884. 

—  Photography  with  high  powers    by  lamplight,    illustrating    the 

structure  of  Diatoms.     Proc.  Amer.  Soc.  of  Mic.  p.  99.  1884. 

—  On  some  photographs  of  broken  Diatom  valves  taken  by  lamplight. 

J.  R.  M.  S.  vol.  IV.,  Ser.  2,  p.  853,  8vo.     London  1884. 

—  Structure  of  the  Diatom  Shell.  Siliceous  films  too  thin  to  show  a 


STUDY    OF    THE    DIATOMACEAE.  I07 

broken  edge.  J.  R.  M.  S.  vol.  IV.,  ser.  2,  p.  398.  8vo.  London 
1885. 
Cox  J.  D. — Some  Diatom  Hoops  :  the  questiom  of  their  mode  of  growth 
(Aulacodiscus  Kittoni).  Proc.  Amer.  Soc.  of  Micr.  p.  33.  Also; 
Hoops  of  Diatoms.  J.  R.  M.  S.  vol.  VI.,  ser.  2,  p.  659,  8vo. 
London  1886. 

—  The  new  Achromatic  Objective.     The  Microscope,  p.  164.     Trenton 

N.  J.  1890. 

—  Diatoms :  their   nutrition   and  locomotion.     The    Microscope,   p. 

196.     1890. 

—  Notes  on  some  unreliable  criteria  of  genera  and  species.     Am.  Soc. 

Mic.  1890. 

—  What  is  a  Diatom.     Jour.  N.  Y.  Mic.  Soc.  vol  XIII.  1890. 

Cox  Dr.  J.  D. — Coscinodiscea.     Proc.   Amer.  Soc,  Micr.,  1890,  pp.  184-204 

(2  pi.)  ;     Vide  T.  R.  M.  S.,  1891,  p.  385 ;    also  Journ.  de  Microg., 

XV.,  1891,  pp.  112-4. 
Cramer    Prof.    C. — Algologische    Notizen    zu    n.    1441    der    Decaden : 

Rabenhorst's    Algen    Europas.     Hedw.    Bd.    II.,    p.    65,    8vo. 

Dresden  1863. 

—  Ueber  einige  Meteorstaubfalle  und  uber  den  Sahara  Sand.  Schweiz. 

Meteor.  Beobach.  vol.  V.     Zurich  1868. 
Crisp  Frank — On   Amphipleura  pellucida.    J.  R.  M.  S.  p.  380,  529,  8vo. 

London  1885. 
Crouan     Freres. — Liste    des    Diatomees    marines    recueillies    dans    le 

Finisterre.     Soc.  Bot.  France,  Sess.  22.     Paris  1860. 
Cuboni  G.— Diatomee  raccolte  a  San  Bernardino  dei  Grigioni  da  Giuseppe 

de  Notaris.  Notar.  Ann.  II. ,  p.  226,  8vo.     Venezia  1887. 
Cunningham  K.  M. — Cleaning  Diatoms.     A.  M.  M.  J.,  vol.  II.,  p.  93,  8vo. 

Washington    1881.     J.  R.    M.  S.,   vol.  1.,  Ser.  2,   p.   837,   8vo. 

London  1881. 

—  On  collecting  marine  Diatomaceae.     Micros.  News,  vol.  III.,  p.  59, 

8vo.     London  1883. 

—  Collecting  and  cleaning  Diatoms.     The  Microscope,  vol.  VII.,  p. 

331,  8vo.     Detroit,   1887.     J.  R.   M.   S.,  p.   143,   8vo.      London 
1888. 

—  On  the  preparation  of  Type-plates,  and  arranged  groups  of  Diatoms. 

The   Microscope,   vol.    VIII.,  n.   8,   p.  237,  8vo.     Detroit   1888. 
J.  R.  M.  S.,  pt.  I.,  p.  152,  8vo.     London  1889. 

—  The  Diatoms  of  Mobile,  Alabama.     The  Microscope,  vol.  IX.,  n. 

4,  p.  105,  8vo.     Detroit  1889. 
Curtis  G.  H. — On  cleaning  and  Mounting  the  Diatomaceae.     Micr.  Bull, 
p.  12,  8vo.     Philadelphia  1890. 
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Czapski  Db.  S.— On  an  objective  with  an  aperture  of  1,60  N.A.  (Mono- 
bromide  of  Naphthalin  immersion)  made  according  to  the 
formulae  of  Prof.  Abbe  in  the  optical  factory  of  Carl  Zeiss. 
Amphipleura  pellucida  J.  B.  M.  S.  p.  11,  8vo.     London  1890. 

Dallinger  W.  H. — On  Frustulia  saxonica,  Navicula  crassinervis  and  Navicula 
rhomboides,  as  Test  objects.  Two  plates.  M.  M.  J.,  vol.  XVII., 
p.  1,  8vo.     London  1877. 

—  Additional  note  on  the  identity  of  Navicula  crassinervis,  Frustulia 

saxonica  and  N.  rhomboides.    1  pi.     M.  M.  J.  vol.  XVII.,  page  173, 
8vo.     London  1877. 

—  Life    histories    and    their    lessons,    4  plates    (Diatoms    p.    262). 

Northern  Microscopist  pp.  165,  196,  261,  8vo.  London  1882. 

—  The  Microscope  and  its  Bevelations,  by  W.   B.  Carpenter,  C.B., 

M.D.,   LL.D.,   E.B.S.     7th   Ed.   by   W.    H.   Dallinger,  LL.D., 

F.E.S.     London  1891. 
Dannfelt  H.  Juhlin. — On  the  Diatoms  of  the  Baltic  Sea.    4  plates.    Bih. 

Sv.  Vet.     Akad.  Handl.  vol.  VI.,  n.  21,  8vo.     Stockholm  1882. 
Dancer  J.  B. — On  cleaning  and  preparing  Diatoms,  etc.  obtained  from 

the  soundings.     Q.  J.   M.   S.   vol.  I.,  n.  s.  p.  145,  8vo.     London 

1861. 
— ■    On  the  markings  on  the  Pleurosigma  angulatum  and  on  the  Lepisma 

saecharina.     M.  M.  J.  vol.  I.,  p.  243,  8vo.     London  1869. 

—  Dotted  appearance  on  Pleurosigma  angulatum.     Engl.  Median,  vol. 

XLIL,  pp.  283,  329,  4to.     London  1886.     J.  E.  M.  S.  vol.  VI., 

ser.  2,  p.  p.  691,  8vo.     London  1886. 
Danjoy  L.  et  Petit  Paul— De  la  matiere  organiqae  et  organisee  des  eaux 

de  la   Bourboule.  1.  planche.  Les  Diatomees  par   Paul   Petit. 

Fxtr.  Annal  Soc.  d'Hydrol.  Med.  8vo.     Paris  1885. 
Darwin   Charles — An   account  of   the   fine   dust   which   often   falls  on 

vessels   in  the  Attlantic  Ocean.     Proc.  Geol.  Soc.  vol.  XVII.,  p. 

26,  8vo.     London  1845. 
Das  Wasser  in  und  um  Wien  rucksichtlich  seiner  Eigung  zum  Trinken, 

etc.,  8vo.     pi.  Wien  1860. 
Davidson  Eev.  G. — On  a  Diatomaccous  deposit  in  the  district  of  Cromar. 

Aberdeenshire.     Edinburgh  1874. 

—  List  of  Diatomacese  found  in  Loch  Kinnord  Kieselguhr.     J.  Q.  M. 

Cb.  vol.  III.,  ser.  2,  n.  19,  p.  149,  8vo.     London  1887. 
Davies  Thomas — The  preparation  and  mounting  of  microscopic  objects, 

2nd  Edit,  by  T.  Matthews,  12mo.     London  1873. 
Davis  George — Practical   Microscopy   (Diatoms  p.    139),    8vo.     London 

1889. 

—  The  elements  of  Microscopy.     The  human  eye  {Amphipleura pellu- 
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cida  and  Pleurosigma  angulatum).     Northern  microscopist  p.  293, 

8vo.     London  1882. 
Davis  H. — Variation  in  Navicula  rhomboides.     M.  M.  J.,  vol.  XVII.,  p.  105, 

8vo.     London  1877. 
Davison  J.  —Navicula  cuspidata  as  a  Test-object.     Sci.  Gossip,  p.  276.  8vo. 

London  1884. 
Day  G.  Ed. — Stephanodiscus  Niagara.  Journ.     New  York  Mic.  Soc.,  vol.  I., 

page  41,  8vo.     New  York  1885. 
Deane  H. — On  a  mode  of  isolating   the   siliceous   shells   of   Infusorial 

animals  (Diatoms)  found  in  Ichaboe  guano.     J.  M.  S.,  vol.  II., 

p.  80,  8vo.     London  1849. 

—  On  the  history  of  Arachnoidiscus.     Q.  J.  M.  S.,  vol.  VI.,  p.  188,  8vo. 

London  1858. 
De  Baky  Anton. — Bericht  iiber  die  Fortschritte  der  Algenkunde  in  den 
Jahren    1855,    1856   und    1857.     Bot.   Zeit,   Beilage   5.   59,  4to. 
Leipzig  1858. 

—  Untersuchungen  iiber  die  Familie  der  Conjugaten,  4to.     Leipzig 

1858. 

—  Zur  Systematik  der  Thallophyten.     Bot.  Zeit,  4to.     Leipzig  1881. 
Debeaux  O. — Enumeration  des  Algues  du  littoral  de  Bastia.     Rev.  Sci. 

Nat.,  vol.  III.,  p.  240.  Montpellier  ann.  ? 
Debes  E. — Das  Reinigen  uud  Prapariren  von  Diatomaceen-Material. 
Zeischr.  f.  wiss  Mikrosk.  Bd.  II.  p.  411,  8vo.,  II.  Braunschweig 
1885.  Also  :  Cleaning  and  preparing  diatom  material :  Mount- 
ing Diatoms,  J.  R.  M.  S.,  vol.  V.,  ser.  2,  p.  898,  8vo.  London 
1885.  Also:  Die  Herstellung  von  Diatomaceen-Dauerpraparaten. 
Hedw.  Bd.  XXIV.  Heft.  IV.,  p.  151,  8vo.  Dresden  1885.  Also : 
The  mounting  of  Diatoms.  A.  M.  M.  J.,  vol.  VII.,  n.  4. 
Washington  1886. 

—  Referat  iiber.     Smith  H.  L.     Mounting  media  of  high  refractive 

index.  A.  M.  M.  J.,  vol.  VI.,  n.  9,  p.  161,  im  Zeitschr.  f.  wiss 
Mikrosk,  Bd.  II.  (1885)  p.  566,  8vo.     Braunschweig  1885. 

—  Referat    iiber.      "  Witt    O.    N.      Ueber    den    Polirschiefer     von 

Archangelsk  Kurojedowo  im  Gouv.  Simbirsk.  Sapiski  der  Russ- 
isch  Mineral.  Ges.  Bd.  XXII."  Zeitschr.  f.  wiss.  Mikrosk.  Bd. 
II.,  p.  573,  8vo.     Braunschweig  1885. 

—  Sammeln  und  Behandiung   lebeuder  Diatomaceen.     Zeitschr.    f. 

wiss  Mikrosk.  Bd.  III.,  p.  27,  8vo.  Braunschweig  1886.— Also  : 
Collecting  and  Treatment  of  living  Diatoms.  J.  R.  M.  S.,  vol. 
VI.,  ser.  2,  1077,  8vo.     London  1886. 

—  Hilfsapparat    zum   Aussuchen   und   legen   von    Diatomaceen.      3 

Holzchnitte.     Zeitschr.  f.  wiss.  Mikrosk.  Bd.  III.,  p.  330,   8vo. 
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Braunschweig   1886.— Also  :    Superstage   for   the  selection   and 

arrangement  of  Diatoms.     J.  R.  M.  S.,  vol.  II.,  page  153,  8vo. 

London  1887. 
Debes  E.  — Zur  Technik  der  Diatomaceen-Praparaten.     Zeitschr.  f.  wiss. 

Mikrosk.  Bd.  VI.,  p.  283,  8vo.     Braunschweig  1889. 
Deby  Julien — Note  sur  1'  Argile  des   Polders,    suivie   d'   une  liste   des 

Fossiles  qui  y  ont  ete  observees   dans   la   Flandre  occidentale. 

Mem.  Soc.  Belg.  Malacol,  8vo.     Bruxelles  1876. 

—  Liste  des  Diatomees  fossiles  trouvees   dans   l'argile   des  Polders. 

Bull.  Soc.  Belg.  Micr.  Tom.  III.,  8vo.      Bruxelles  1877. 

—  Ce  que    c'est    qu'une   Diatomee.      Bull.    Soc.    Belg.    Micr.,   8vo. 

Bruxelles  1877. 

—  Synonymie  des  Diatomees  decrites  dans  le  "  Conspectus  criticus 

Diatomacearum"  de  Ch.  Ad.  Agardh.  Bull.  Soc.  Belg.  Micr.  torn. 
IV.     Bruxelles  1877. 

—  Liste  supplementaire  aux  Diatomees  de  Belgique.     Bull.  Soc.  Belg. 

Micr.  torn.  IV.,  1877-78,  p.  131,  8vo.     Bruxelles  1876-77. 

—  Sur  les  Diatomees  des  Alpes.     Annal.  Soc.  Belg.  Micr.  torn.  IV.,  8vo. 

Bruxelles  1877. 

—  Les  Diatomees  terrestres.     Bull.  Soc.  Belg.  Micr.  8vo.     Bruxelles 

1879.     J.  R.  M.  S.,  vol.  II.,  p.  762,  8vo.     London. 

—  Liste  de  Diatomees  de  Villefranche.     Bull.  Soc.  Belg.  Micr.  IV.,  p. 

134.     Bruxelles  1877. 

—  What  a  Diatom  is.     A  translation  by  F.  Kitton.     Sci.  Gossip,  vol. 

XIV.,  pp.  104,  126,  8vo.     London  1878. 

—  Observations  sur  une  notice  intitulee  "Le  Thalle  des   Diatomees 

par  le  Dr.  Matteo  Lanzi  dans  Brebissonia  Anno  I.,  n.  p.  113,  8vo. 
Paris  1877.     J.  R.  M.  S.,  vol.  II.,  p.  608,  8vo.    London  1878. 

—  Les  apparences  microscopiques  des  Valves  des  Diatomees  Nitzchia 

pt.  I.,  Amphora  pt.  II.  Ann.  Soc.  Belg.  Micr.  torn.  V.-VL,  8vo, 
fig.  Bruxelles  1880.  Summary  in  J.  R.  M.  S.,  vol.  III.,  p.  1033, 
8vo.  London  1880.  Also,  The  Microscopical  appearance  of  the 
valves  of  Diatoms.  A  study  of  the  genus  Amphora.  Northern 
Microscopist,  vol.  I.,  p.  218,  8vo.     London  1881. 

—  Quelques     considerations     relatives    au    travail    de     Mr.    Prinz 

sur  les  coupes  de  quelques  Diatomees.  Bull.  Soc.  Belg.  Micr. 
p.  79,  8vo.     Bruxelles  1880. 

—  Receipts  for  Microscopists,  with  plate,  8vo.     J.  Q.  M.  C.     London 

1880. 

—  How   to   arrange   Diatoms.     J.  Q.  M.  C,    vol.   VI.,   p.    166,    8vo. 

London  1880.     J.  R.  M.  S.,  vol.  IV.,  ser.  2,  p.  656,  8vo.     London. 

—  A  Bibliography  of  the  DiatomaceEe  "  A  bibliography  of  the  Micros- 
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cope"    vol.    III.,    8vo.       London    1882. — Also:      Bibliographie 
Diatomologique.     Journ.  Microg.  torn.   XI.,    n.   6,   p.   217,  8vo. 
Paris  1887. 
Deby    Julien— Le     Diatomepelite    de    Seville :     nouvelles    especes    de 
Cyclotella.     Fig.  Journ.  Microg.,  vol.  VIII,  p.  49,  8vo.     Paris  1881. 

—  Notes  diatomiques.     Sur  la  structure  des  Diatomees  d'  apres  Prinz 

et  Van  Ermengen.  Terpsinoe  musica  en  Espagne.  Diatomees 
arrangees.     Journ.  Microg.,  vol.  VIII.,  p.  228,  8vo.     Paris  1884. 

—  On  the  microscopical  structure  of  the  Diatom  valve.     J.  Q.  M.  C, 

vol.  II.,  ser.  2,  pp.  308,  339,  8vo.  London  1886.— Notice  of  in 
J.  E.  M.  S.,  vol.  VI.,  ser.  2,  p.  1024.     London  1886. 

—  Sur  la  structure  microscopique  des  valves  des  Diatomees  :  Com- 

munication faite  au  Quek.  Micr.  Club  de  Londres  les  20  Mai 
1886. — Also:  Structure  intime  de  la  valve  des  Diatomees. 
Journ.  Microg.,  torn.  X,  p.  416,  8vo.  Paris  1886.  Zeitschr.  f. 
wiss.  Mikrosk.  Bd.  III.,  p.  266,  8vo.     Braunschweig  1886. 

—  Test  Diatoms.     J.  R.  M.  S.,  vol.  VI.,  ser.  2,  p.  172.     London  1886. 

—  The  mounting  of  Diatoms.     A.  M.  M.  J.,  vol.  VII,  p.  65,    8vo. 

Washington  1886. 

—  Imbedding  media  for   Diatoms.     J.  Q.  M.  C,  vol.  II.,  p.  308,  8vo. 

London  1886.  J.  R.  M.  S.,  vol.  VI.,  ser.  2,  p.  883,  8vo.  London 
1886. 

—  Literature  recente  des  Diatomees.     Journ.  Microg.,  vol.  XL,  p.  217, 

8vo.     Paris  1887. 

—  Introduction  a  l'etude  des  Diatomees,  dansl'ouvrage  :  "  Diatomees, 

histoire  naturelle.  Classification  et  description  des  principales 
especes"  par  le  Dr.  Pelletan,  8vo.     Paris  1888. 

—  Bibliographie  recente  des  Diatomees.      Notar.  I.,  Ann.  IV.,  p.  829, 

8vo.     Venezia  1889. 

—  Bibliographie    recente  des  Diatomees    II.      Nuova   Notarisia   15 

Giugno  1890,  p.  49. 

—  Reponse  a  Mr.  J.  Brun,  lettre  ouverte  a  Mr.  De-Toni.      Nuova 

Notarisia  15  Guigno  1890,  p.  139. 

—  Bibliographie  recente  des  Diatomees  III.     Nuova  Notarisia  Ottobre 

1890  et  seq. 

—  Catalogue  de  toutes  les   especes   du  genre  Auliscus  connues  a  ce 

Jour.     Journ.  de  Microg.,  vol  17,  p.  183-189.     1891. 

—  Genus  Campylodsicus,  Monograph.     London  1891. 

—  Notes  sur  les  Diatomees  fossiles  de  Sendai.     Le  Diat.,  vol.  I.,  p.  11. 

—  Note  sur  le  genre  Hydroseva.      Journ.  de  Micrg.,  No.  7,  1891.      Le 

Diat.,  vol.  I.,  p.  72. 
Deichmuller  Dr.  T.  V.— Fossile  Insecten  aus  dem  Diatomeenschiefer  von 
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Kutschlin  bei  Bilin,  Bohmen.     1  Tafel.     Vern.  Leop.  Carol.  Ak. 

Naturf.'Bd.  XLII.,  n.  6,  4to.     Halle  1881. 
De  Languibaudiebe  Biaille. — Montage  des  Diatomees.     Journ.   Microg. 

Ann.  XIII.,  n.  2,  p.  59,  8vo.     Paris   1889.      Mounting   Diatoms, 

J.  K.  M.  S..  p.  469,  8vo.     London  1889.     Micr.  Bull.,  p.  27,  8vo. 

Philadelphia  1889.     Also,  notice  of  under  title :  "To  distribute 

diatoms  on  the  cover  glass."     The  Microscope,  vol.  IX.,  n.  9,  p. 

283,  8vo.     Detroit  1889. 
De  la  Rue  Wabben. — On  Navicula  Spencerii.     A.  J.  S.,  vol.  IX.,  n.  25,  p.  33, 

New  Haven  1850. 
Delogne   C.   H. — Diatomees  des  evirons  de   Bruxelles  (premiere  liste). 

Bull.  Soc.  Belg.  Micr.  torn.  III.,  p.  78,  8vo.     Bruxelles  1876-77. 

—  Note  sur  le  Tryblionella  ovata.     Annal.  Soc.  Belg.  Micr.,  torn.  V.,  p. 

227.     Bruxelles  1878-9. 

—  Rapport  sur  le  Thalle    des  Diatomees,  par    M.  Lanzi.  Bull.  Soc. 

Belg.  Micr.,  torn.  V.,  p.  4,  8vo.     Bruxelles  1878. 

—  De  la  Stabilite  des  Diatomees.  Bull.  Soc.  Belg.  Micr.,  vol.  VI.  p.  65, 

8vo.     BruxeUes  1880. 

—  Diatomees  de   Belgique   Fasc.   I-1V.   et   Catalogue    des  Especes. 

Bruxelles  1880-81. 

—  Moyen  de  recueillir  les  Diatomees.     Les  Mondes  p.  142.     Bruxelles 

1881. 

—  Diatomees  de  Belgique.  Annal.  Soc.  Belg.  Micr.,  vol.  IX.     Bruxelles 

1880  et  1883. 

—  Instrument  pour  operer  le  triage  des  Diatomees  sous  des  grosse- 

ments  assez  forts,  tels  que  ceux  fournis  par  les  objectifs  nos.  3 
et  4  de  Hartnack.  Bull.  Soc.  Belg.  Micr.,  torn.  XI.  p.  38,  8vo. 
Bruxelles  1884. 

—  Rapport  sur  le  "  Synopsis  des  Diatomees  de  Belgique."    Bull.  Soc. 

Belg.  Micr.  Ann.  XII.  n.  7.  p.  72,  8vo.     Bruxelles  1886. 
Deming  J.  L. — List  of  Diatoms  from  Licking  Couuty,  Ohio.     Bull.  Sci. 

Lab.  Denison  Univ.,  vol.  III.  pt.  1.  p.  114,  8vo.     Granville,  Ohio 

1888. 
Denaeyeb  A. — Les  vegetaux  inferieurs,  Thallophytes   et   Cryptogames 

vasculaires,  classification  en  families,   en  genres  et  en  especes. 

Analyse  des  families,  avec  4  micrographies  gr.  8vo.     Bruxelles 

1866.     Referat  von  Herrn  Mobius.  Bot.  Centralbl.  Bd.  XXX.,  p. 

65,  8vo.     Cassel  1887. 
Denkschbiften  deb  Mathem.   Natubwiss.  Classe  d.  Kais.  Akademie  der 

Wissenschaft.     (Denk.  Ak.  Wiss.  Wien).     Wien. 
De  Notabis  G.  de  Baglietto.— Erbario  crittogamico  Italiano.     Genova 

1842,  etc. 
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De  Rougemont  M.— Preparation  des  Diatomees  par.M.  Mauler.     Bull. 

Soc.  Sci  Nat.  d.  Neufchatel,  p.  399.     Neufchatel'1879. 
De  Rubler  J.— Diatomees  du  lac  Leman,  du  lac  de  Constance,  du  lac  de 

Neuchatel,  du  lac  de  Zurich  et  du  Rhin.     1874. 
Desmazieres   J.   B.    H.    T.— Plantes    cryptogames  de  la  France  Ed.    1. 

Lille  1825,  Ed.  2  (exsiccatse)  Lille  1836-45. 
De  St.  Vincent  Bory.  —On  the  greening  of  oyster  In  Annal.  General,  d. 

Sci.    Physiq.   torn.   VII.,   p.   89,    Bruxelles   1820  (Compare  also 

Gaillon.). 
Detmers  H.  J.— Resolution  of  Amphipleura  by  Sunlight.     The  Microscope 

vol.  III.,  p.  197-201.     Ann  Arbor  1883. 

—  American  and  European  Microscopes.     Extract  form  an  Address 

delivered  before  the  A.  S.  M.  (Amer.  Soc.  of  Microscopists)  on 
"  What  I  saw  in  the  optical  establishments  of  Germany.  Proc. 
Amer.  Soc.  Microscopists  11.  th.  Ann.  Meet,  at  Columbus,  Ohio 
vol.  X.,  p.  149,  8vo.  Hartford  Conn.  1888. 
De-Toni  G.  B.— Alghe  delle  Ardenne  contenute  nelle  Cryptogamae 
Arduennae  della  Signora  M.  A.  Libert.  Malp.  Ann.  I.,  1887,  pp. 
325-228  :  Notar.  Ann.  II.,  n.  7,  p.  367,  8vo.     Venezia  1887. 

—  Manipolo  di  alghe  Portoghesi  raccolte  dal  Sig.  A.  Moller.     Notar. 

Ann.  III.,  n.  10,  p.  431,  8vo.     Venezia  1888. 

—  Intorno  ad  alcune  Diatomacee  rinvenute  nel  tubo  intestinale  di 

una  Trygon  violacea,  pescata  neh"  Adriatico.  Atti  1st.  Venet.  Sci. 
vol.  VI.,  ser.  6.  Venezia  1888.  Notar.  p.  565,  8vo.  Venezia 
1888.     Bot.  Centralbl.  Bd.  XXXV.,  p.  227,  8vo.     Cassel  1888. 

—  Rattrayella,    novum    genus  Diatomacearum.     Notar.    Ann.  IV.,  p. 

691,  8vo.     Venezia,  1889. 

—  Prima  contribuzione  diatomologica  sul  lago  di  Alleghe.     Boll.  Soc. 

Bot.  Ital.  nel  Nuov.  Giorn.  Bot.  Ital.,  vol.  XXI.,  n.  1,  p.  126. 
Notar.  Ann.  IX.,  n.  13,  p.  704,  8vo.     Venezia  1889. 

—  Osservazioni  sulla  tassonomia  delle  Bacillariee  (Diatomee)  seguite 

da  un  prospetto  dei  generi  delle  medesime.  Notar.  Ann.  V.,  n. 
17,  p.  885,  8vo.    Venezia  1890. 

—  Sulla  Navicula   aponina    Kiitz.    e    sui   generi    Brachysira   Kiitz.   e 

Libellus  Cleve.     Atti  R.  1st.  Venet.  Sci.     1890. 

—  La  Nuova  Notarisia.     Redattore  e  proprietario,  G.  B.  Dott.     De- 

Toni,  8vo.     Padova  1890. 

—  Diagnoses    Algarum   Novarum   (Bacillariese).      Nuova   Notarisia, 

Avril  1890,  p.  32. 

—  Diagnoses  algarum  novarum.     Nuova  Notar.     1890. 

—  Classification  of  Diatoms.     J.  R.  M.  S.,  1890. 

—  "  Referat"    sur    le    travail    de   Macchiati   L.,    Primo    elenco    de 
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Diatomacee  nel  laghetto  del  pubblico  Gardino  di  Modena.     Boll. 
Soc.  Bot.  Ital.,  vol.  XXIII.,  p.  175.     Beihefte  zum  Botanischen 
Centralblatt,  No.  3,  vol.  I.,  p.  161. 
De-Toni  G.  B.— Note  sulla  flora  del  Bellunese.     N.  G.  B.  T.,  XXI.,  t.  9, 
p.   55-76.     Keferat  dans  Just.  Bot.  Jahrb.,  No.  48,  p.  250.     1891. 

—  Sylloge  algarum  omnium   hucusque  cognitarum,  vol.  II.,  pars  I. 

Bacillarice. 
De-Toni    G.   B.   e   Levi-Mobenos    David    (Notarisia).       Catalogo    delle 
Diatomee  del  Lago  d'Orta.  Estrat.  d.  Nota  del  Sign.  Edoardo 
Bonardi  in  Boll.  Sci.  Pavia  torn.  VII.  Pavia  1885.     Notar.  Ann. 
I.  p.  60,  8vo.     Venezia  1866. 

—  Catalogo  delle  Diatomee  rinvenute  da  D.  Pantanelli  nel  calcare 

biancastro  friabile  sovrapposto  al  bacino  di  lignite  di  Spoleto 
classificate  dal  sig.  Conte  Francesco  Castracane.  Nei  Proc. 
Verb.  Soc.  Tosc.  Sci.  Nat.  22  Marzo  1885,  p.  171.  Pisa  1885. 
Notar.  Ann.  I.  p.  61,  8vo.     Venezia  1886. 

—  Algbe  della  Baia  di   Assab  raccolte  de  G.  B.  Licata.     La  Natura 

Milano  1882,  n.  12,  p.  181.  Notar.  Ann.  I.,  p.  62,  8vo.  Venezia 
1886. 

—  Kelazione  sul  riordinamento  dell'  Algarium  Zanardini  al  Comitato 

Direttivo  del  Civico  Museo  Correr  di  Venezia  (Diatomee). 
Notar.  Ann.  I.,  p.  73,  8vo.     Venezia  1886. 

—  P.   Petit,   Note   sur   le    developpement    des    auxospores   chez   le 

Cocconema  cistula.     Notar.  Ann.  I.,  p.  100,  8vo.     Venezia  1886. 

—  Contributiones    ad    phycologiam    extra-Italicam    (Bacillariaceae). 

Notar.  Ann.  I.,  p.  117,  8vo.     Venezia  1886 

—  Primi   materiali    per   il   censimento    delle    Diatomacee    Italiane. 

Notar.  Ann.  I.,  pp.  125,  169,  416,  8vo.     Venezia  1886. 

—  Diatomacee  nuove  per  la  flora  algologica  del  Veneto.     Notar.  Ann. 

I.,  pag.  164,  8vo. 

—  Bibliographia  Diatomacearum  Italicarum.     Notar.  Ann.  I.,  p.  126, 

127,  128,  8vo.     Venezia  1886. 

—  Diatomaceae  Venetae  Novae  vel  veteres  notis  micrometricis  ditatas. 

Miscell.  phycol.  Ser.  1.  Atti  R.  1st.  Venet.  Sci.  torn.  XV.,  ser. 
6,  pag.  995,  8vo.     Venezia  1886. 

—  Sul  genere  Cymbella.     Notar.  Ann.  II.,  n.  5,  p.  291,  8vo.     Venezia 

1886. 

—  De   algis  nonnullis   praecipue    Diatomaceis    inter    Nymphaeaceas 

Horti  Botanici  Patavini.  Malpighia  Ann.  I.,  fasc.  II.,  p.  60. 
Messina  1886. 

—  Phycotheca     Italica,     collezione    di    Alghe      Italiane      essiccate 

(Diatomaceae,   etc.).      Collaborate  Dott.     F.  Balsamo,  Prof.  A. 
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Borzi,  Prof.  E.  De-Toni,  I.  Miani,  Prof.  A.  Piccone,  Prof.  P.  A. 
Saccardo,  Straff orello.  Notar.  Ann.  L,  p.  157,  II.,  p.  273,  322; 
II.,  p.  640,  8vo.  Venezia  1884-88.— Bot.  Centralbl.  Bd.  XXIX.,  p. 
24,  8vo.  Cassel  1887. 
De-Toni  G.  B.  e  Levi-Morenos  David  (Notarisia) — Algae  novas: 
Diatomaceae.  Notar.  Ann.  I.,  p.  146,  192;  II.,  p.  255,  343,  349  ; 
III.,  p.  463,  429,  605;  IV.,  p.  680,  743,  854;  V.,  p.  930,  8vo. 
Venezia  1886-89. 

—  Algae  novae  Annis  1885-86  editae  (incl    Diatomaceae)  Notar.  Ann. 

II.,  p.   242,  8vo.     Venezia  1887. 

—  Spigolature  per  la  ficologia  Veneta  Nuov.  Giorn.  Bot.  Ital.  XIX., 

fasc.  II.,   p.   106-110,   1887 ;  Notar.    An.    II.,  n.  8,  p.  370,  8vo. 
Venezia  1887. 

—  Diatomee  da  agginugersi  al  censimento  delle  Diatomee  Italiane, 

estratte  dai  lavori  del  Dr.  Matteo  Lanzi.     Notar.  Ann.  II.,  n.  7, 
p.  372,  8vo.    Venezia  1887. 

—  Collezioni  botaniche :  l'agarium   Zanardini,     Diatomeae,   p.    141. 

Civic.  Mus.  e  raccolta  Cor.  in  Venezia,  8vo.     Venezia  1880. 

—  Liste  des  algues  trouvees  dans  le  tube  digestif  d'un  Tetard.     Soc. 

Bot.  de  Lyon,  1888.     Lyon  1888. 

—  Notice    of    "  Schultze   E.   A.,    A   description    of    Staten   Island 

Diatoms."     Notar.  Ann.  IV.,  p.  860,  8vo.     Venezia  1889. 

—  Notice  of   "KainH.  and  Schultze   E.  A.      On   a   fossil   marine 

diatomaceous  deposit  from  Atlantic  City,  N.  Y."     Notar.  Ann. 
IV.,  p.  862,  8vo.     Venezia  1889. 

—  Notice  of  "  Studnicka  F.   Beitrag  zur  Kenntniss  der  bohmischen 

Diatomeen."     Notar.  Ann.  IV.,  p.  863,  8vo.     Venezia  1889. 

—  Notice  of   "  Macchiati   L.   La   Synedra  pulchella   K.   var.   abnormis 

Macchiati,  ed  altre  diatomacee  della  sorgente   di   Ponte  Nuovo 
(Sassuolo)."     Notar.  Ann.  IV..  p.  869,  8vo.     Venezia  1889. 

—  Notice  of  "  Bonardi  E.  Diatomees  des  lacs  de  Delio  et  de   Piano." 

Notar.  Ann.  IV.,  p.  870,  8vo.     Venezia  1889. 

—  Notice  of  "  Macchiati  L.  Le  Diatomacee  della  fortezza  di  Castel- 

franco  Bolognese."     Notar.  Ann.  IV.,  p.  876,  8vo.     Venezia  1889. 

—  Notice  of    "  Hauck  F.    and  Kichter  P.   Phykotheka    Universalis 

fasc.  V.,  n.  201-250."  Notar.  Ann.  IV.,  p.  878,  8vo.  Venezia 
1889. 
Diatom— The  first  figure  of  a  ;  Phil.  Trans,  (abridged),  1703,  p.  1498,  8vo. 
London  1803.  Also,  Early  history  of  the  Diatomaceae.  Sci. 
Gossip,  vol.  XL,  p.  77,  133,  8vo.  London  1880.  Journ.  Microg. 
torn.  IV.,  V.,  8vo.     Paris  1880-81. 

—  Cleaning  of  Diatoms   and  breaking  up  of  Barbados  Earth.     The 

Microscope,  vol.  VI.    Ann  Arbor  1885. 
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Diatom— The  Diatom  hoax  (Pleurosigma  angulatum).  Amer.  Naturalist, 
vol.  VI.,  p.  121.     Salem  1872. 

Diatoma— The  name  of  a  genus  of  Flowering  plants.  Flor.  Cochinchin. 
sistens.  Plantas  in  Regn.  Cochinchina,  Africa  Oriental.  Indise- 
que  locis  variis.     Ulyssipone  1790. 

Diatomace/E — I.  Icones  or  atlas  of  original  plates,  extracted  from  more 
than  150  distinct  works  und  papers,  by  more  than  60  different 
authors  and  containing  between  15,000  and  20,000  named 
figures  of  Diatomes,  bound  in  X.  volumes,  Roy.  Folio.  In  the 
In  the  library  of  Julien  Deby.  These  Icones  comprise  all  the 
published  figures  by  J.  W.  Bailey,  L.  W.  Bailey,  Beck,  Bright- 
well,  Brun,  Castracane,  Cleve,  Cleve  et  Grunow,  Danfelt, 
Donkin,  Ehrenberg  (except  those  in  the  "  Infusionsthierchen" 
and  "  Mikrogeologie"),  Fresenius,  Gregory,  Greville,  Grove  and 
Sturt,  Grunow,  Hantzsch,  Heiberg,  Janisch  (including  the  Gazelle 
Expedition  Photographs),  Janisch  and  Rabenhorst,  Johnstone, 
Kitton,  Kitton  et  Grunow,  Ladgerstedt,  Lauder,  Leuduger-Fort- 
morel,  Lewis,  Norman,  O'Meara,  Pantocsek,  Pedicino,  Peregallo, 
Petit,  Rrichard,  Rattray,  Roper,  A.  Schmidt  (Atlas,  etc.), 
Schultze,  Schumann,  Shadbolt,  Shrubsole,  H.  L.  Smith,  W. 
Smith,  Stolterfoth,  Suringar,  Taranek,  Tempere,  Truan,  Truan 
and  Witt,  Van  Heurck,  Walker  and  Chase,  Wallich,  Weisse, 
West,  Witt,  and  many  others. 

Diatomanms  A.— Micr.  Bull.,  vol.  VI.,  p.  19.  8vo.     Philadelphia  1889. 

Diatomeen-Tafeln,  zusammengestellt  fur  einige  Freunde.  Als  M.  S. 
gedruckt,  8vo.  New  York  1888.  (A  photographic  reproduction 
of  plates  in  J.  and  T.  of  R.  M.  S.,  by  Greville  and  others). 

Diatomiste  Le- -Paris  1890  et  seq. 

Diatom  ooze. — Encycl.  Brit.  Ed.  IX.,  vol.  XVII.  (article  on  Pacific  ocean). 
Edinburgh  188-1. 

Diatoms  of  the  U.  S.  Exploring  Expedition  1838-42.  Reports  vol.  XVIL, 
p.  174,  pi.  IX.  See  Harvey  et  Bailey,  4to.  Washington  1862- 
1864. 

—  Diatoms  list  of,  discovered   in   the   U.   S.    Exploring  Expedition 

under  Capt.  Wilkes.     U.  S.  N.  Q.  J.  M.  S.,  vol.  II.,  p.  288,  8vo. 
London  1854. 

—  Diatoms,  where  to  search  for.     Lens  vol.  I.,  p.  106.     Extract  from 

Intellect.     Observer.     Chicago  1872. 

—  Diatoms,  The  distribution  of,  affected  by  the  change  of  current  in 

Lakes.     M.  M.  J.,  vol.  VII.,  p.  182,  8vo.     London  1872. 

—  Diatoms,  how  to  pick  out  in  mounting.     M.  M.  J.,  vol.  IX.,  p.  86, 

8vo.     London  1873. 
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Diatoms — Diatoms,    Separating.     12  woodcuts.     Amer.    Naturalist,   vol. 
VII.,  p.  637,  8vo.     Salem  1873. 

—  Diatoms,  Structure  of.     Amer.  Naturalist,  vol.  VII.,  p.  701,  8vo. 

Salem  1873. 

—  Diatoms,  Natural  History  of.     M.  M.  J.,  vol.  XIII.,  p.  221,     Lon- 

don 1875. 

—  Diatoms,  Mounting  selected.     The  Silver  disk.     Amer.  Naturalist, 

vol.  IX.,  p.  252,  8vo.     Salem  1875. 

—  Diatoms  as  food  for  plants,  with  cuts  of  forms  of  Diatoms  found  in 

Col.  Kunkel's  Straw.     A.  J.  M.,  vol.  I.,  n.  9,  p.  105,  8vo.      New 
York  1876. 

—  Diatoms,  Collecting  (Mr.  Kedmayne's  method).     Amer.  Naturalist, 

vol.  X.,  p.  567,  8vo.     Boston  et  New  York  1876. 

—  Diatoms,    Cleaning  with    Glycerine    (Mr.  James  Neil's  method). 

Amer.  Naturalist,  vol.  XL,   p.  121,  8vo.     Boston  and  New  York 
1877. 

—  Diatoms,  Fossil  from  South  Australia  (Coorongite).     Amer.  Natu- 

ralist, vol.  XL,  p.  377,  8vo.     Boston  and  New  York  1877. 

—  Diatoms,    Mounting   of.       See    Davis   "  On    the   Mounting    and 

preparation  of  Microscopic  objects,"  8vo.     London  1878. 

—  Diatoms  of  Eastbourne.     Lists  of  the  Flora  of  Eastbourne.     East- 

bourne Nat.  His.  Soc.  from  Chamber's  Handbook  for  Eastbourne. 
Eastbourne  1873. 

—  Diatoms  :  How   to   find   and   how   to   prepare    them.      Northern 

Microscopist,  p.  56,  8vo.     London  1881,  and  A.  M.  J.,  April  1880. 

—  Diatoms.     A  visit  of  Belfast   Naturalists  Field  Club.     Excursion 

to  Toome  Bridge,  8vo.     Belfast  1881. 

—  Diatoms,   Movements   of.      Northern   Microscopist,    p.    143,   8vo. 

London  1881. 

—  Diatoms   in   Thames   Mud.      Northern   Microscopist,  p.  75,   8vo. 

London  1882. 

—  Diatoms  from  the  London  Clay,  The  preparation  of.     Micr.  News, 

p.  178,  8vo.     London  1883. 

—  Diatoms,  Deposit  of  in  the  Island  of  Skye*     Chamber's  Journal, 

p.  413,  1886. 

—  Diatoms,  Cleaning  of.     J.  B.  M.  S.,  p.  295,  8vo.     London  1887. 

—  Diatoms,  Photomicrographs  of.     J.  R.  M.  S.  p.  295,  8vo.     London 

1888. 
Dickie   G. — Notes  on   Diatomaceae   found   in   the   stomachs   of   certain 
Mollusca.     A.  and  M.  N.  H.  vol.  I.,  n.  s.  8vo.     London  1818. 

—  Notes  on  a  deposit  of  fossil  Diatomaceae  in  Aberdeenshire.     A.  and 

M.  N.  H.  vol  II.  n.  s.  8vo.     London  1848. 
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Dickie  G. — On  a  deposit  of  Diatomacese  and  Mollusca  in  the  County  of 
Antrim.     Q.  J.  M.  S.  vol.  VII.,  p.  9,  8vo.     London  1859. 

—  Notes  on    Diatomacese    from    Danisch    Greenland    collected    by 

Robert  Brown.  Trans.  Bot.  Soc.  Edin.  vol.  X.,  pag.  65,  8vo. 
Edinburgh  1869.  Q.  J.  M.  S.  vol.  IV.,  p.  316,  317,  8vo.  London 
1869.     M.  M.  J.  vol.  I.,  p.  191,  8vo.     London  1869. 

—  Notice   of   a   diatomaceous    deposit   at    Methlic,    Aberdeenshire. 

Journal,  and  Proc.  Bot.  Soc.  vol.  XL,  p.  394,  8vo.  Edinburgh 
1873. 

—  On   the   Algse   found   during  the   Arctic    Expedition    under    the 

command  of  Sir  George  Nares  (Bead  1877).  Journ.  Lin.  Soc. 
(Bot.)  vol.  XVII.,  p.  6,  8vo.     London  1880. 

—  Notes  on  Algse  from  Lake  Nyassa,  East  Africa.     Journ.  Lin.  Soc. 

(Bot.)  vol.  XVII.,  p.  281,  8vo.  London  1879.  J.  R.  M.  S.  vol. 
11.,  p.  608,  fig.,  8vo.     London  1879. 

—  Notes  on  Algse  from  the  Amazon  and  its  Tributaries.     Journ.  Lin. 

Soc.  Bot.  vol.  XVIII.,  p.  123,  8vo.  London  1880.  The  Diatoms 
by  Rev.  G.  Davidson. 

—  Notes  on  Algse  from  the  Himalayas.     Journ.  Lin.  Soc.  Bot.  vol. 

XIX.,  pag.  230,  8vo.     London  1882. 

—  Structure  of  the  Diatom  valve.     Proc.  Amer.  Soc.  Micr.  vol.  VII., 

8vo.     1884.— J.  R.  M.  S.,  vol.  V.,  ser.  2,  p.   286,   8vo.     London 

1884. 
Dictionnaire  des  Sciences  Naturelles  (§  Vibrio)  torn.  LXIII. 
Dictionnaire  Universel  d' Histoire  Naturelle  (Diet.  Univ.  d' Hist.  Nat.) 

Paris. 
Dieck  Rudolph — Diatomeen  aus  Halle's  Umgebung.     Giebel's  Zeitschr., 

vol.  XXVIIL,  p.  424-430,  8vo.     Berlin  1866. 
Dillenius  J.  J. — Historia  Muscorum.     Appendix,  p.  552,  85  Tab.  Oxonii 

1744.— Ditto  :  (English  Edition).     London  1763. 
Diller  J.  S. — The  occurrence  of  Infusorial  earth  in  the  Pacific  States 

(Pitt  and  Klamath  Rivers).     Miner.  Res.  U.S.,  1886  Dep.  of  Int. 

Geol.  Surv.,  p.  588,  8vo.     Washington  1887. 
Dillwyn   Lewis    Weston — British   Confervae ;    or   coloured  figures   and 

descriptions  of  the  British  Plants  referred  by  Botanists  to  the 

genus  Conferva,  4to.     (See  Kitton).     London  1809. 
Dipple  Leopold— Beitrage  zur  Kenntniss  der  in   den   Soolwassern   von 

Kreuznach  lebendon  Diatomeen,  sowie  uber  Struktur,  Theilung, 

Wachsthum  und  Bewegung  der  Diatomeen  uberhaupt.    3  Taf eln, 

8vo.     Kreuznach  1870. 

—  Diatomaceenschalen.     "Das  Mikroskop  und  seine  Anwendung." 

8vo.     Braunschweig  1872. 
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Dipple  Leopold — Die  neure  Theorie  iiber  die  feinere  Struktur  der 
Zellhiille,  betrachtet  an  der  Hand  der  Thatsachen.  Mit  Tafeln, 
4to.     Frankfurt-a-M.  1878. 

—  Ableitung    der   Formel    a=  A  Ve12+e22  —  2e1e2Cos.i    auf 

2ex  e28m.i 
Seite  312  meines  Handbuchs  der  allgemeinen  Mikroskopie 
mit  Bemerkungen  iiber  einige  Probe  objecte  aus  der  Gattung 
Grammatophora .  Zeitschr.  f.  wiss.  Mikrosk.  Bd.  I.,  p.  23,  8vo. 
Braunschweig  1884.— Arch.  f.  Mikr.  Anat.  Bd.  V.,  p.  283  ;  Bd. 
IX.,  p.  803,  8vo.  Bonn  1884.— Zeitschr.  f.  Mikrosk.  Bd.  II. 
Heft  9.     Berlin  1880. 

—  Kaliumquecksilber-jodid    als    Einschlussmittel     fur     Diatomeen. 

Bot.  Centralbl.  Bd.  XI.,  p.  105,  8vo.     Cassel  1882. 

—  Das   Mikroskop   und   seine   Anwendung.     Zweite  Aufl.  Fig.,  8vo. 

Braunschweig  1882-83. 

—  Ein    neues     Einschlussmittel    fur    Diatomeen-Praparate.       Bot. 

Centralbl.  vol.  XVI.,  p.  158,  8vo.  Cassel  1883.  Bull.  Soc.  Belg. 
Micr.  1883,  8vo.     Bruxelles  1883. 

—  J.  D.  Mollers  Probeobjecte  in  Phosphorlosung.     Zeitschr.  f.  wiss. 

Mikrosk.  Bd.  I.,  p.  413,  8vo.  Braunschweig  1884.  Also: 
Diatoms  in  Phosphorus.  J.  R.  M.  S.  vol.  V.,  ser.  II.  p.  354,  8vo. 
London  1883. 

—  Referat    iiber    "  Kain    C.    H.    Balsam    of    Tolu    for    Mounting. 

Microsc.  Bull,  vol  I.,  p.  36".  Zeitschr.  f.  wiss.  Mikrosk.  Bd.  II. 
p.  82,  8vo.     Braunschweig  1885. 

—  Referat  iiber  "  Francotte  P.  Description  des  differentes  Methodes 

employees  pour  ranger  les  coupes  et  les  Diatomees  en  series  sur 
le  port-object.  Bull.  Soc.  Belg.  Micr.  torn.  X.,  p.  137 ". 
Zeitschr.  f.  wiss.  Mikrosk.  pag.  419,  8vo.     Braunschweig  1885. 

—  Grundziige     der    allgemeinen    Mikroskopie,    8vo.     Braunschweig 

1886. 

—  Beferat  iiber  "  Cassia  oil  for  mounting.     J.  R.  M.  S.  vol.  VI.,  ser. 

2,  pt.  4,  p.  717  ".     Zeitschr.  f.  wiss.  Mikrosk.  Bd.  III.,  p.  397, 
8vo.     Braunschweig  1886.    ' 
Donkin  Arthur — On  a  species  of  filamentous  Diatom  new  to  Britain.     J. 
M.  S.  vol.  VI.,  n.  7,  p.  11,  8vo.     London  1858. 
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8vo.     London  1857. 
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—  Diatomees  in  "Nouveau  manuel  de  l'Observateur  au  Microscope," 

12  mo.,  Atlas  8vo.     Paris  1842. 
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—  Ueber  eine  plastischen  Kreidemergel  von  Aegina.     Mb.  Berl.  Ak. 
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spatern  Zusatzen.  Nebst  4  colorirten  Kupfertafenl,  4to.  Ber- 
lin 1842. 
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microscopic  organisms  (Diatomaceae).  M.  J.,  vol.  IE.,  8vo. 
London  1843. 

—  Ueber  zwei  neue  Lager  von   Gebirgsmassen   aus   Infusorien   als 

Meeresabsatz  in  Nord-Amerika  und  eine  Vergleichung  derselben 
mit  den  organischeu  Kreidegebilden  in  Europa  und  Africa.  Mb. 
Berl.  Ak.  1844,  p.  57,  8vo.     Berlin  1844. 

—  Einige   vorlaufige    Resultate   der    Untersuchungen   der   von   der 

Sudpolarreise  des  Capitain  Ross,  so  wie  in  den  Herrn  Schayer 
und  Darwin  zugekommenen  Materialien.  Mb.  Berl.  Ak.  1844,  p. 
182,  8vo.     Berlin  1844. 

—  Untersuchungen  iiber  die  kleinsten  Lebensformen  im  Quellenlande 

des  Euphrats  und  Arasces,  so  wie  iiber  eine  an  neuen  Formen  sebr 
reiche,  marine  Tripelbildung  von  den  Bermuda  Inseln.  Mb.  Berl. 
Ak.  1844.  p.  253,  8vo.  Berlin  1844.  Auch  dasselben,  unter  dem 
Titel :  Beitrage  zur  Kenntniss  des  kleinsten  Lebens  im  agaischen 
Meere  am  Euphrat  und  auf  den  Bermuda-Inseln.  Nebst  kurzer 
Charakteristik  von  13  neuen  Genera  und  69  neuen  Arten  sammt 
einer  Steindrucktafel.  Mb.  berl.  Ak.,  1844,  p.  253,  8vo.  Berlin 
1844. 

—  Ueber  einen  deutlicben  Einfluss  des  unsichtbar  Kleinen  organischen 

Lebens  als  mekanisch  gefrittete  Kieselmasse  auf  die  Massen- 
bildung  von  Binnstein,  Tuff,  Trass,  vulkanischen  Conglomerat 
und  auch  auf  das  Muttergestein  des  nordasiatischen  Marekanitz. 
Mb.  Berl.  Ak.  1844,  p.  324,  8vo.     Berlin  1844. 

—  Ueber  dar  kleinste  Leben  im  Weltmeer  am    Sudpol    und  in   die 

Meerestiefen.     Mit.  Kupfertafeln,  8vo.     Berlin  1844. 

—  Various  communications  to  the  Mb.  Berl.  Ak.  1844,  p.  414,  8vo. 

Berlin  1844. 

—  Neue  Untersuchungen  iiber  das  kleinste  Leben  als   geologisches 

moment,  Mit  kurzer  Charakteristik  von  10  neuen  Genera  und 
66  neuen  Arten.     Mb.  Berl.  Ak.  27  Feb.,  1845,  8vo.     Berlin  1845. 

—  Vorlaufige  zweite  Mettheilung  iiber  die  Beziehungen  des  kleinsten 

organischen  Lebens  zu  den  vulkanischen  Massen  der  Erde. 
Mb.  Berl.  Ak.  Apr.,  1845,  8vo.     Berlin  1845. 

—  Ueber  die  geformten,  unkrystallinischen  Kieseltheile  von  Pflanzen, 
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besonders  iiber  Spongilla  erinaceus  in  Schlesien  und  ihre  Beziehung 
zu  den  Iufusorien-erde-Ablagerungen  des  Berliner  Grundes- 
Mb.  Berl.  Ak.  1846,  p.  96,  8vo.  Berlin  1846. 
Ehrenberg  C.  G.  —  Ueber  die  mikroskopischen  Kieselschaligen 
Polycistinen  als  machtige  Gebirgsmasse  von  Barbados,  und 
iiber  das  Verhaltniss  der  aus  raehr  als  300  neuen  Arten 
bestehenden,  ganz  eigenthiimlichen  Formengruppe  jener 
Felsmasse  zu  den  jetzt  labenden  Thieren  und  zur  Kreidebildung. 
Eine  neue  Anregung  zur  Erforschung  des  Erdlebeus.  1  Tafel. 
Mb.  Berl.  Ak.  1847,  p.  40,  8vo.     Berlin  1847. 

—  Mittheilung  iiber  vor  kurzem  vom  dem  Preuss.  Seehandlungsschiffe 

der  ';  Adler,"  aus  Canton  mitgebrachte,  verkaufliche,  chinesische 
Blumenculturerde,  iiber  deren  reiclie  Miscliung  mit  mikroskop- 
ischen Organismen  und  Verzeichniss  von  124  von  ihm  selbst 
beobachteten  Arten  chinesischer  kleinster  Lebensformen.  Mb. 
Berl.  Ak.  p.  476,  8vo.     Berlin  1847. 

—  Ueber  die  zimmt-und   zielgelfarbigen,  zuweilen  mit  Feuerkugeln 

und  Steinfallen  begleitet  gewesenen  Staub-Meteore,  neue  Unter- 
suchungen  und  Nachweiss  gleicher  organischer  Mischung  dieser 
Staubarten  seit  44  Jahren  nebst  einigen  Folgerungen.  Mb.  Berl. 
Ak.  1847,  p.  319,  427,  8vo.     Berlin  1847. 

—  Ueber   zwei   neue  Oenera    kieselschaliger   Polygastern   aus   dem 

Guano  (Hemiptychus  und  Entopyla)  und  iiber  die  neue  Art  von 
Guano  aus  Patagonien,  welche  das  danische  Schiff  Waldemar 
1847  gebracht  hat  Mb.  Berl.  Ak.  3,  Jan.  1848,  p.  0,  8vo.  Berlin 
1848. 

—  Ueber  vom  Herrn  Dr.  Thomas  in  Konigsberg  aufgefundene  Poly- 

gastern im  Bernstein.  Mb.  Berl.  Ak.  3  Jan.,  1848,  p.  17,  8vo. 
Berlin  1848. 

—  Ueber   in  den  Magen  eines  peruaniscnen  Flussfisches  als  Speise 

gefundede  mikroskopische  Organismen.  Mb.  Berl.  Ak.  3  Jan. 
1848,  p.  3,  8vo.     Berlin  1848. 

—  Ueber  3  neue  Infusorien-Biolithe  der   Braunkohle  des  mittleren 

Deutschlangs  bei  Godesberg,  Ostheim  und  Redwitz,  eutdeckt 
durch  die  Herren  Noggerath  in  Bonn,  Eckhard  in  Marburg,  und 
Nauck  in  Berlin.  Mb.  Berl.  Ak.  3  Jan.  1848,  p.  8,  8vo.  Berlin 
1848. 

—  Ueber  eigenthumliche,   auf   den    Baumen    des   Urwaldes   in  Sud- 

Amerika  zahlreich  lebende,  mikroskopische  oft  kieselschalige 
Orgauismeu.  Mb.  Berl.  Ak.  25  Mai  1848,  p.  213,  8vo.  Berlin 
1848. 

—  Ueber  die  "  Ampo  "  oder  "  Tanach  ampo  "  (Rauch-Erde  ?)  genannte 
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essbare  Erde,  von  Samarang  auf  Java,  ihre  geognotische. 
Lagerung  mid  organische  Mischung.  Mb.  Berl.  Ak.,  p.  220,  8vo. 
Berlin  1848. 
Ehrenberg  C.  G.—  Ueber  die  in  der  heissen  Quelle  des  Rio-Taenta- 
Flusses  in  Africa,  im  Innern  von  Mosambik  vorkommenden 
mikroskopischen  Organismen.  Mb.  Berl.  Ak.  25  Mai  1848, 
p.  225,  8vo.     Berlin  1848. 

—  Ueber  die  in  einer  kleinen  Wasser-probe  des  Niger-Flusses  am 

West-rande  Afrikas  beobachteten  kleinsten  Lebensformen.  Mb. 
Berl.  Ak.  25  Mai  1848,  p.  227,  8vo.     Berlin  1848. 

—  Beobachtungen  zwei   generii-ch   neuer    Formen    des    Friihlingsge- 

wassers  bei  Berlin,  als  lebbaf  b  griine  Wasserfarbung.  Mb.  Berl. 
Ak.  29  Mai  1848,  p.  233,  8vo.     Berlin  1848. 

—  Ueber  den  Meteorstaub  von   Muhra  in  Scblesien  als  Erweiterung 

der  Kenntnisse  des  am  31  Januar  d.  J.  erscheinenen  Meteor- 
staubes.     Mb.  Berl.  Ak.,  8vo.     Berlin  1848. 

—  Fortgesetzte  Beobachtungen  iiber  jetzt  herrschende  atmospharische 

mikroskopische  Vervaltnisse.  Mb.  Berl.  Ak.  1848,  p.  370,  8vo. 
Berlin  1848. 

—  The  Inatomaceae  in  R.  Schomberg's  Reisen  in   British  Guiana 

vol.  III.,  8vo.     Leipzig  1848. 

—  Passat-Staub  und  Blut-Regen.     Ein  grosses  organisches  unsicht- 

bares  Wirken  und  Leben  in  der  Atmosphare.  Mit  6  colorirten 
Kupfe  tafeln.     Abh.  Berl.  Ak.,  4to.     Berlin  1849. 

—  Erste  Mittheilung  iiber  das  mikroskopische  Leben  der  Alpen  und 

Gletscher  der  Schweiz.  Mb.  Berl.  Ak.  1849,  p.  287.  Berlin 
1849. 

—  Ueber  einen  die  Sonne  zwei  Tage  trubetiden  Staub-Nebel  in  Russ- 

land,  am  29  u.  30  April  1842,  bei  heiterem  Himmel  und  ohne 
Strum.     Mb.  Berl.  Ak.  17  Jan.  1850,  p.  9,  8vo.     Beilin  1850. 

—  Ueber  den  Plan  und   die  ersten  26  Druckbogen,  sammt  35  folio 

Tafeln  Abbilduugen  in  Kupferstich,  seines  im  Buchhandel 
erscheinenden  Werkes  iiber  die  Geologie  des  unsichtbares  kleinen 
Lebens.     Mb.  Berl.  Ak.  1850,  p  384,  8vo.     Berlin  1850. 

—  Ueber  die   essbaren    Erden.      Ueber   die  leukogaische   Erde  der 

romischen  Alica     Mb.  Berl.  Ak.,  1850,  p.  350,  8vo.    Berlin  1850, 

—  Weitere  Erliiuterungen  iiber  die  fiir  Russian d   wichtige  Schwarz- 

Erde,  Tscher-no-Sem.  des  russischen  Culturbodens.  Mb.  Berl. 
Ak.  1850,  p.  364,  8vo.     Berlin  1850. 

—  Ueber  das  Erdessen  der  Chinesen  und  die  mikroskopische  Analyse 

von  zwei  essbaren  Erden.  Mb.  Berl.  Ak.  1851,  p.  735,  8vo. 
Berlin  1851, 
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Ehkenberg  C.  G. — Ueber  eine  frische  Probe  der  die  Crimson  Cliffs 
scharlachroth  farbenden  Substanz  aus  der  Baffins-Bai  und  das 
sie  begleitende  kleinste  Leben.  Mb.  Berl.  Ak.  1851,  p.  741,  8vo. 
Berlin  1851. 

—  On  the  Infusoria  and  other  microscopic  forms  in  dustshowers  and 

blood-rain.  I  Plate.  Translated  by  Prof.  J.  W.  Bailey.  A.  J. 
S.,  vol.  XL,  ser.  2,  n.  33,  p.  372,  8vo.     Newhaven  1851. 

—  Ueber  die   Formbestiindigkeit    und   den   Entwicklungs-Kreis  der 

organischen  Formen.  Ein  Bild  der  neuesten  Bewegungen  in  der 
Naturforschung.     Mb.  Berl.  Ak.  18  Dec.  1851,  8vo.     Berlin  1852. 

—  Uber  die  neuesten    die  allmalige   Ablagerung   des  Nil-Landes  in 

iEgypten  betreffenden  Nachforschungen.  Mb.  Berl.  Ak.  1853, 
p.  181,  8vo.     Berlin  1853. 

—  Ueber    das   mikroskspische  Leben  der  Galapagos  Inseln  und  uber 

die  organische  Mischung  der  dortigen  vulkanischeu  Gerbirgsar- 
ten,  besonders  des  Palagonits.  Mb.  Berl.  Ak.  1853,  p.  178,  8vo. 
Berlin  1853. 

—  Ueber  die  neuerlich  bei  Berlin  vorgekommonen  neuen  Formen  des 

mikroskopischen  Lebens.  Mb.  Berl.  Ak.  1853,  p.  183,  8vo.  Ber- 
lin 1853. 

—  Uber  die  vorweltliche  klein  Siisswasserlecen  in    iEgypten.      Mb. 

Berl.  Ak.  1853,  p.  200,  8vo.     Berlin  1853. 

—  Ueber  die  erfreuliche  in  grossen  fordernde  Theilnahme  an  mikros- 

kopischen Forschungen  in  Nord  Amerika.  Mb.  Berl.  Ak.  1858, 
p.  203,  8vo.     Berlin  1853. 

—  Ueber  das  jetzige   mikroskopische   Leben   als  Fliisstriibung   und 

Humusland  in  Florida.  Mb.  Berl.  Ak.  1853,  p.  252,  8vo.  Berlin 
1853. 

—  Ueber  die  auf  den  hochsten  Gipfeln  der  Europaischen  Centralalpen 

zahlreich.  zum  Theil  auch  kraftig  ledenden  mikroskopischen 
Organismen  und  uber  das  kleinste  Leben  der  Baierischen 
Kplkalssen.     Mb.  Berl.  Ak.  1853,  p.  315,  8vo.     Berlin  1853. 

—  Weisser  Biolitlscher  Siisswasser-Mergal  vom  See  Garag  in  Fajum. 

Berlin  1853. 

—  Mikrogeoiogie.      Das  Erden   und  Felsen  schaffende   Wirken   des 

unsichtbar  kleinen  selbstandigen  Lebens  auf  der  Erde.  Bd.  I., 
Text.  Bd.  II.,  Atlas.  Ein  und  vierzig  Tafeln,  mit  iiber 
viertausend  grossentheils  colorirten  Figuren,  gezeichnet  vom 
Verfasser,  Folio.     Leipzig  1854. 

—  Ueber  die  Zygose  der   Surirella   Splendida.     Mb.    Berl.    Ak.    1854, 

p.  158,  8vo.     Berlin  1854. 

—  Weitere  Mittheilung  iiber  die  aus  grossen  Meerestisfen  gehobenen 

Grundmassen.     Mb.  Berl.  Ak.  1854,  p.  191,  8vo.     Berlin  1854. 
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Ehrenbekg  C.  G. — Die  systematische  Charakteristik  der  neuen  mikros- 
kopischen  Organismen  des  tiefen  Atlantiscben  Ocean.  Mb. 
Berl.  Ak.  1854,  p.  236,  8vo.     Berlin  1854. 

—  Weitere   Ermittelungen  iiber   das   Leben   in   grossen   Tiefen   des 

Oceans.     Mb.  Berl.  Ak.  1854,  p.  305,  8vo.     Berlin  1854. 

—  Ueber  Cultur-Erde  aus  Ceylon,  Indien  und  der  Mascarenen  Insel 

Mauritius.     Mb.  Berl.  Ak.  1854,  p.  704,  8vo.     Berlin  1854. 

—  Ueber  die  weitere  Entwicklung  der  Kenntniss  des  Griinsandes  als 

griiner  Polythalamien-Steinkerne,  iiber  braunrothe  und  corall- 
rothe  Steinkerne  der  Polytbalamien  Kreide  in  Nordamerika, 
und  iiber  den  Meeresgrund  aus  12,900  Fuss.  Tiese.  Mb.  Berl. 
Ak.  8  Marz  1855,  p.  172,  8vo.     Berlin  1855. 

—  Ueber   audi   nach   fast   vier    Jahren  fortlebende   mikroskopiscbe 

Thiere  trockener  Erde  von  den  hohen  Alpen  des  Monte  Rosa. 
Mb.  Berl.  Ak.  16  Apr.  1855,  8vo.     Berlin  1855. 

—  Ueber   ein    europaisches   marines   Polygastern   Lager,   und   iiber 

verlarvte  Polythalamien  in  den  marinen  Polygastern  Tripeln 
von  Virginien  und  Simbirsk.  Mb.  Berl.  Ak.  14  Mai  1855,  p.  305, 
8vo.     Berlin  1855. 

—  Ueber  die  gelungene   durchscheinende  Farbung  farbloser  organ- 

ischer  Kieseltheile  fiir  mikroskopiscbe  Zwecke.  Mb.  Berl.  Ak. 
12  Juli  1855,  p.  552,  8vo.     Berlin  1855. 

—  Beit  rage  zur  Kenntniss  der  Flusstriibungen  und  der  vulkanischen 

Auswurfstoffe  :  I.  Quantitative  Messiing  der  Rheintriibung  in 
alien  Monaten  eines  Jahres  II.  Ueber  die  Wassertrubung  des 
Tiberflusses  in  Roma.  III.  Nahere  Bestimmung  der  Miscbung 
des  friscben  Auswurfe  des  Schlamm-Vulkans  von  Poorwadadi 
auf  Java.  IV.  Ueber  den  Siisswasser-Scblammauswurf  der 
Kleinen  Vnlkane  von  Turbaco  in  Quito.  Mb.  Berl.  Ak.  1855,  p. 
561,  8vo.     Berlin  1855. 

—  Ueber  die  Meeresorganismen  in  16,200  Fuss  Tiefe.     Mb.  Berl.  Ak. 

10  Apr.  1856,  p.  197,  8vo.     Berlin  1856. 

—  Ueber  das  mikroskopiche  Leben  der  Centralen  Landniichen  Mittel- 

Afrika's  nach  Dr.  Vogel's  Materialien.  Mb.  Berl.  Ak.  1856,  p. 
328,  8vo.     Berlin  1856. 

—  Mikrogeologie.  Fortsetzung.    Enthaltend  :  Das  nordliche  Amerika, 

die  Sudlichen  vereiningten  Staaten,  Californien  und  Oregon  mit 
allem  Festland  und  den  Inseln  bis  zum  Nordpol,  Folio.  Leip- 
zig 1856. 

—  Ueber  das  mikroskopiscbe  Leben  in  den  Meeresgrund-Proben   auf 

der  Telegraphenlinie  zwischen  America  und  England,  nebst 
Uebersicht  des  verglichenen  Tief-grundes  aller  bekannten  Meere 
Mb.  Berl.  Ak.  1857,  p.  142,  8vo.     Berlin  1857. 
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Ehrenburg  C.  G.— Ueber  einen  vulkanischen  Tuff  bei  Hennersdorf  in 
Schlesien,  welcher  reich  mit  organischen  Siisswasser-formen 
gemischt  ist.  Mb.  Berl.  Ak.r  30  Marz  1857,  p.  227,  8vo.  Berlin 
1857. 

—  Ueber  die  organischen  Lebensformen  in  unewartet  grossen  Tiefen 

des  Mittelmeeres.     Mb.  Berl.  Ak.  p.  538,  8vo.     Berlin  1857. 

—  Kruze  Charakterisk  der  9  neuen  Genera  und  der  105  neuen  Species 

des  agaischen  Meeres  und  des  Tiefgrundes  des  Mittelmeeres. 
Mb.  Berl.  Ak.  1858,  p.  10,  8vo.     Berlin  1858. 

—  Festellung  des  Kalk-Ueberzuges  am  Serapis-Tempel  zu  Pozzuolibei 

Neapel  als  Siisswasser-Kalk  durch  das  Mikroskop.  Mb.  Berl. 
Ak.  1858,  p.  585,  8vo.     Berlin  1858. 

—  Beitrag  zur  Bestimmung  des  stationaren  mikroskopischen  Lebens 

in  his  20,000  Fuss  Alpenhohe.  3  Tafelo.  Abh.  Berl.  Ak.  1858, 
p.  429,  4to.     Berlin  1859. 

—  Ueber  gelungene  Versuche  des.    Hrn.    Beissel   in  Burtscheid  bei 

Aachen,  Kunstliche  Kiesel-Steinkerne  aus  organischen  Kalk- 
schalen  darzustellen.  Mb.  Berl.  Ak.  1859,  p.  685,  8vo.  Berlin 
1859. 

—  Einige  vorliiufige  Mittheilnngen  uber  ein  schr  massenhaftes  bisher 

ungekanntes  mikroskopisches  Leben  in  Schneelachen  des  Mont- 
Blauc-Gipfels,  nach  Dr.  Pitschner's  Materialien.  Mb.  Berl.  Ak. 
1859,  p.  694,  8vo.     Berlin  1859. 

—  Ueber  das  Leuchten  und  uber   neue  mikroskopische  Leuchtthtiere 

des  Mittelmeeres.  Mb.  Berl.  Ak.  8  Dec.  1859,  p.  727,  791,  8vo. 
Berlin  1859. 

—  Uber  die  mit  dem  Proteus  anguineus  (Hypocthon  Laurenti)  zusammen- 

lebenden  mikroskopischen  Thierformen  in  den  Bassins  der 
Magdalenengrotte  in  Krain.  Mb.  Berl  Ak.  1859,  p.  759,  8vo. 
Berlin  1859. 

—  Ueber  Grundproben  des  stillen  Oceans,   aus   vermeinblich  19,800 

Fuss  Tiefe.  Mb.  Berl.  Ak.  1860,  p.  466,  489,  588,  712,  765,  8vo. 
Berlin  1860. 

—  Ueber  den  Tiefgrund  des  stillen   Oceans  zwischen  Californien  und 

d.  Sandwich  Iseln  aus  15,600  Fuss  Tiefe.  Mb.  Berl.  Ak.  1860, 
p.  819,  8vo.     Berlin  1860. 

—  Beitrage  zur  Uebersicht  der  Elemente  des  tiefen  Meeresgrundes  im 

mexikanischen  Golfstrome  bei  Florida.  Mb.  Berl.  Ak.  24  Jan. 
1861,  p.  222,  8vo.     Berlin  1861. 

—  Ueber  die  Tiefgrunde-Verhaltnissc  des  Oceans  am  Eiugange  der 

Davisstrasse  und  bei  Island.  Nebst  einem  Uebersichts- 
Kartchen.     Mb.  Berl.  Ak.  1861,  p.  275,  8vo.     Berlin  1861. 
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Ehrenberg  C.  G. — Ueber  die  vervielfaltigten  Grundhebungen  zum 
Behufe  der  neuen  nordatlantischen  Telegraphenlinie.  Mb. 
Berl.  Ak.  p.  505,  8vo.     Berlin  1861. 

—  Eine   vorlaufige   Mittheilung  iiber   das   mikroskopische  Erdleben 

nach  Dr.  Hochstetter's  von  der  Erdamseglung  der  Fregatte 
"Novara"  mitgebrachten  materialien.  Mb.  Berl.  Ak.  p.  886, 
8vo.     Berlin  1861. 

—  Ueber  das  mikroskopische  Leden  auf  der  Insel  St.  Paul  im  Siid- 

Ocean.     Mb.  Berl.  Ak.  p.  1085,  8vo.     Berlin  1861. 

—  Ueber  die  seit   27  Jahren  noch  wohl   erhaltenen  Organisations- 

Praparate  des  mikroskopischen  Lebens.  Mit  3  coloribten 
Tafeln.     Abh.  Berl.  Ak.  4to.     Berlin  1862. 

—  Ueber  die  vor  27  Jahren  vorgelegten  noch  jetzt  wohl  erhaltenen 

physiologischen  Praparate  von  mikroskopischen  selbststandigen 
Organismen  und  ihren  wissenschaftlichen  noch  fortdauerenden 
Werth.     Mb.  Berl.  Ak.  p.  119,  8vo.     Berlin  1862. 

—  Ueber  die  rothen  Meteorstaubfalle  im  Anfang  des  Jahres  1862  in 

den  Gasteiner  und  Rauriser  Alpen  und  bei  Lyon.  Nachtrag 
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rilien.     Abh.  Berl.  AkM  p.  233,  1  Tafel.,  4to.     Berlin  1871. 
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8vo.     London  1883. 
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Micr.  torn.  X.,  p.  478,  8vo.     Bruxelles  1884. 
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Frank  A.  B. — Die  Kryptogamen.     Leunis  Synopsis  der  Pflanzenkunde. 
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Grove  E.  and  Sturt  G. — On  a  fossil  marine  Diatomaceous  deposit  from 

Oamaru,    Otago,    New   Zealand.     Pt.  I.,  J.  Q.  M.  C.,  vol.  II., 

ser.  2,  n.  16,  p.  231  ;  Pt.  II.,  ibid.  vol.  III.,  ser.  2,  n.  17,  p.  7; 

Pt.  III.,  ibid.  vol.  III.,  ser.  2,  n.  18,  p.  63;  Pt.  IV.,  Appendix 
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ibid,  vol  III.,  ser.  2,  n.  19,  p.  131,  II.  plates,  8vo.     London  1886- 

87.  Also:  References  to  above  in  Bot.  Centralbl.  Bd.  XXXI, 
n.  31  (1887),  131 ;  Bd.  XXXIV.,  n.  2-3,  p    34,  8vo.     Cassel  1887- 

88.  Notar  Ann.  II.,  pp.  343,  349,  372,  375,  463,  8vo.  Venezia. 
Also:  J.  Q.  M.  C,  vol.  III.,  ser.  II.,  p.  387,  8vo.     London  1889. 

Geunow  A — Ueber  neue  oder  ungeniigend  gekannte  Algen.  Mit  5  Tafeln. 
Erste  Folge  :  Diatomaceen.  Familie  Naviculaceen.  Verh.  Zool. 
Bot.  Ges.  Bd.  X.,  8vo.     Wein  1860. 

—  Die  oesterreichischen  Diatomaceen  nebst  Anschluss  einiger  neuen 

Arten  von  andern  Lokalitaten  und  einer  kritischen  Uebersicht 
der  bisher  kekannten  Gattungen  und  Arten.  Erste  Folge: 
Epithemiea,  Mevidionea,  Diatomea,  Entopylea,  Surirellea,  Amphi- 
pleurecB.  6  Tafeln.  Verh.  Zool.  Bot.  Ges.  Bd.  XII.,  8vo.  Wien 
1862.  Zweite  Folge  :  Familie  Nitzschiecs.  Mit.  1  Tafel.  ibid.  Bd. 
XII.,  8vo.  Wien  1862.  Notice  in  Hedw.  Bd.  III.,  8vo. 
Dresden  1864. 

—  Ueber  einige  neue  und  ungeniigend  bekannte  Arten  und  Gattungen 

von  Diatomaceen.  Mit  2  Tafeln.  Verh.  Zool.  Bot.  Ges. 
Bd.  XIII.,  8vo.     Wien  1863. 

—  Ueber  die  von  Herrn  Gerstenberger  in  Rabenhorst's  Decaden  aus- 

gegebenen  Siisswasser  Diatomaceen  und  Desmidiaceen  von  der 
Insel  Banka,  nebst  Untersuchen  iiber  die  Gattungen  Ceratoneis 
und  Frustulia.  2  Tafeln.  Baben.  Beitr.  Heft  II.,  4to.  Leipzig 
1865. 

—  Moler  aus  Jutland  eingesandt  von  Th.  Jensen,  analysirt  von  A. 

Grunow.  Hedw.  Bd.  V.,  p.  145,  8vo.  Dresden  1866.  Auch:  (a) 
Ueber  Triceratium  Heibergianum  n.  sp.  Grun.  und  Trie.  Jensenianum 
n.  sp.  Grun.  Hedw.  Bd.  VI.,  p.  145,  8vo.  Dresden  1866.  (b) 
Ueber  Stephanogonia  dantca  n.  sp.  Grun.  Hedw.  Bd.  V.,  p.  146, 
8vo.  Dresden  1866.  (c)  Ueber  Sceptroneis  ?  gemmata  n.  sp.  Grun. 
Hedw.  Bd.  V.,  p.  146,  8vo.     Dresden  1866. 

—  Reise  seiner  Majestat  Fregatte  No  vara  um  die  Erde.     Botanisch. 

Theil  Bd.  I.  Algen.     Mit  2  Tafeln,  4to.     Wien  1867. 

—  Diatumeen  auf  Sargassum  Von  Honduras,  gesammelt  von  Lindig. 

Hedw.  Bd.  VI.,  n.  1,  p.  1,  n.  2,  p.  17,  8vo.     Dresden  1667. 

—  Nachtragliche   Bemerkungen   iiber    die   von  Herrn  Lindig  gesam- 

melten  Diatomeen  von  Honduras.  Hedw.  Bd.  VI.,  p.  33,  8vo. 
Dresden  1867. 

—  Beitrage     zur     Kenntniss     der     Schizonema-und     Berkeleya-Arten. 

Hedw.  Bd.  VI.,  p.  1,  8vo.     Dresden  1868. 

—  Algen  der  Fidjhi,  Tonga  und  Samoa  Inseln.  Journ.  Mus.     Godefr, 

Heft  IV.,  4to.     Hamburg  1874. 


I46  AN    INTRODUCTION    TO    THE 

Grunow  A.— Some  remarks  concerning  P.  T.  Cleve  and  Mollers  Diatoms. 
Upsala  1877,  n.  1-48.  A.  J.  M.  vol.  III.,  p.  101,  8vo.  New 
York  1878.     Brebissonia  Annee  I.,  n.  7,  p.  98.     Paris  1879. 

—  Algen  und  Diatomaceen  aus  dem  Kaspischen  Meere.     In  Dr.  O. 

Schneider's  Naturwiss.  Beitr.  z.  Kennt.  d.  Kaukasuslander. 
2  Tafeln,  8vo.     Dresden  1878. 

—  Bemerkungen  zu  J.   Brun's  Diatomeen-Flora   der  Alpen.     Bot. 

Centralbl.  Bd.  I.,  n.  7-8,  8vo.     Cassel  1880. 

—  Vorlaufige  Bemerkungen  zu  einer  systematischen  Anordnung  der 

Schizonema-und  Berkeley  a- Kvien,  mit  Bezug  auf  die  in  Van 
Heurck's  Diatomeen-Flora  von  Belgien  veroffentlichten  Abbil- 
dungen  der  Frusteln  auf  Taf.  XV.,  XVI.,  XVII.  Bot.  Centralbl. 
IV.,  n.  47-48,  p.  1506,  1585,  8vo.     Cassel  1880. 

—  Referat  iiber  "  Petit  P.     Priorite    du  nom   Gaillionella  Bory  sur  le 

Melosira  Ag."     Bot.  Centralbl.  Bd.  1.,  p.  161,  8vo.     Cassel  1880. 

—  Referat  iiber   "  Petit  P.     La  dessication  fait   elle   perir  les   Dia- 

tomees?"    Bot.  Centralbl.  Bd.  I.,  p.  161,  8vo.     Cassel  1880. 

—  Referat  iiber  "  Petit  P.     De  l'endochrome  des  Diatomees."     Bot. 

Centralbl.  Bd.  I.,  p.  162,  8vo.     Cassel  1880. 

—  Referat    iiber   "  Deby  J.     Les    apparances    microscopiques    des 

valves  des  Diatomees."  Bot.  Centralbl.  Bd.  I.,  p.  258,  8vo. 
Cassel  1880. 

—  Referat  iiber  "  Kitton  F.     The  early  history  of  the  Diatomaceae." 

Bot.  Centralbl.  Bd.  I.,  p.  332,  8vo.     Cassel  1880. 

—  Referat  iiber  "  Kitton  F.     Discovery  of  Diatoms  in  the  London 

Clay."    Bot.  I.,  p.  353,  8vo.     Cassel  1880. 

—  Referat  iiber  "  Reinsch  P.  F.     Diatomaceae  of  Kerguelen's  Land. 

Algae  aquae  dulcis  Kerguelenses,  auctore  P.  F.  Reinsch,  cum 
notulis  de  distributione  geographica  a  G.  Dickie  adjectis." 
Bot.  Centralbl.  Bd.  II.,  p.  322,  8vo.     Cassel  1880. 

—  Referat  iiber  "  Petit  P.     Diatomees  de  l'ile  de  Re,  recoltees  sur  le 

Chondrus  crispus."     Bot  Centralbl.' Bd.  II.,  p.  578,  8vo.     Cassel 

—  Referat  iiber  "  Brun  J.     Les  Diatomees  Wieder-Abdruck  der  Ein- 

leitung  zu  Prof.  J.  Brun's  Diatomees  des  Alpes  et  du  Jura, 
Brebissonia  II.,  (1880)  n.  7,  bis.  11."  Bot.  Centralbl.  Bd.  II., 
p.  578,  8vo.     Cassel  1880. 

—  On  some  new  species  of  Nitzschia  (with  notes  by  Kitton).     J.  R.  M. 

S.,  vol-  III.,  pi.  5,  p.  394.     London  1880. 

—  Referat  iiber  "  Grunow  A.      On  some  new  species  of  Nitzschia" 

Bot.  Centralbl.  Bd.  II.,  p.  645,  8vo.     Cassel   1880. 

—  Referat  iiber  "  VonHeurck  H.     Synopsis  des  Diatomees  de  Belgi- 

que.     Fasc.  I.,  1."    Bot.  Centralbl.  Bd.  II.,  p.  741,  8vo.     Cassel 
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1830.     Do.  Fasc.  II.,  2.     Bot.  Centralbl.  Bd.  IV.,  p.   1441,   8vo. 
Cassel  1880. 
Grunow  A. — Notes  on  Diatoms  in   "  Van    Heurck's   Synopsis  des   Dia- 
tomees de  Belgique"  and  most  figures  in  this   Work.      An  vers 
1880-81. 

—  Ueber  die  Zeichnuugen  der   Diatomaceen  resp.   Prinz.  und    Van 

Ermengen.  Bot.  Centralbl.  Bd.  VIII.,  p.  354,  8vo,  1881.  Also 
Trad,  dans  Bull.  Soc.  Belg.  Micr.  p.  27,  8vo.     Bruxelles  1882-38. 

—  Ueber  die  Arten  der  Gattung  Grammatophora,  mit  Bezug  auf  die 

Tafeln  LIII.  und  LIII.  bis,  in  Van  Heurck's  Synopsis  der  belgi- 
sclien  Diatomeen.  Beilage  z.  Bot.  Centralbl.  Bd.  VII.,  8vo. 
Cassel  1881. 

—  Referat  iiber  "  Cleve  P.  T.  und  Grunow  A.     Beitrage  zur  Kenntniss 

der  artischen  Diatomeen."  Bot.  Centralbl.  Bd.  V.,  p.  65,  8vo. 
Cassel  1881. 

—  Referat  iiber   "  Hallier  Ernst.     Die   Diatomeen."     Bot.  Centralbl. 

Bd.  V.,  p.  161,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Castracane  Conte  A.  F.      La  Grammatophora  longis- 

sima  Petit  fra  le  Diatomee  Italiane."  Bot.  Centralbl.  Bd.  V.,  p. 
257,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Miilier  Otto.     Anatomischer  Bau   der  Bacillarien- 

Gattung  Tevpsmoe."  Bot.  Centralbl.  Bd.  VI.,  p.  147,  8vo. 
Cassel  1881. 

—  Referat  iiber  "  Castracane  Conte  abate   Francesco.     Osservazioni 

sui  generi  Homoeocladia  e  Schizonema"  Bot.  Centralbl.  Bd.  VI., 
p.  181,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Castracane  Conte  Abate  Francesco.     Nuova  con- 

tribuzione  alia  florula  delle  Diatomee  del  Mediterraneo."  Bot. 
Centralbl.  Bd.  VI.,  p.  333,  8vo.     Cassel,1881. 

—  Referat   iiber   "  Cleve  P.   T.      On   some  new  and   little    known 

Diatoms."     Bot.  Centralbl.  Bd.  VI.,  p.  131,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Castracane  Conte  Abate  Francesco.     Straordinario 

fenomeno  della  vita  del  mare,  osservato  nell'Adriatico  nell'estate 
del  1880."     Bot.  Centralbl.  Bd.  VII.,  p.  193,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Stolterfoth  Henry.     On  a  new  species  of  Hydro- 

sera."     Bot.  Centralbl.  Bd.  VII.,  p.  225,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Van  Heurck  Henri.     Synopsis  des    Diatomees  de 

Belgique.  Livr.  III.,  Pseudo-Rhaphidiees."  Bot.  Centralbl. 
Bd.  VII.,  p.  353,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Petit  Paul.     Diatomees   recoltees  sur  les  huitres  de 

Ning-po  et  de  Nimrod  Sound  (Chine)."  Bot.  Centralbl.  Bd. 
VIII.,  p.  33,  8vo.     Cassel  1881. 
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Grunow  A. — Referat  iiber  "  Shrubsole  W.  H.  The  Diatoms  of  the  London 
Clay,  with  a  list  of  species  and  remarks  by  F.  Kitton."  Bot. 
Centralbl.  Bd.  VIII.,  p.  100,  8vo.     Cassel  1881. 

—  Referat  iiber  "  Schmidt  A.     Atlas  der  Diatomaceenkunde  Heft  17 

mid  18  Taf.  65-72."  Bot.  Centralbl.  Bd.  VIII.,  p.  130,  8vo. 
Cassel  1881. 

—  Referat  iiber  "  Prinz  W.      Etudes   sur   des  coupes  de  Diatomees 

observees  dans  les  minces  lames  de  la  roche  de  Nykjobing,  Jut- 
land."    Bot.  Centralbl.  Bd.  VI1L,  p.  354,  8vo.     Cassel  1881. 

—  Beitrage    zur     Kenntniss    der    fossilen     Diatomeen    (Esterreich- 

Ungarns.  Beitr.  z.  Palaeontol.  (Est.-Ung.  u.  des  Orients.  Bd.  II.. 
p.  136,  2  Tafeln,  4to.     Wien  1882. 

—  Referat  iiber  "  Van  Heurck  Henri.      Synopsis  des  Diatomees  de 

Belgique,  Fasc.  IV.,  Pseudo-Rhaphidiees.  Pt.  II."  Bot.  Cen- 
tralbl. Bd.  IX.,  p.  369,  8vo.     Cassel  1882. 

—  Referat  iiber  "Schmidt -A.     Atlas   der   Diatomaceenkunde   Heft 

19  und  20."     Bot.  Centralbl.  Bd.  IX.,  p.  410,  8vo.     Cassel  1882. 

—  Referat  iiber  "  Cleve  P.  T.  and  Moller  J.  D.     Diatoms  Pt.  VI.,  n. 

277  bis  324."     Bot.  Centralbl.  Bd.  X.,  p.  43,  8vo.     Cassel  1882. 

—  Referat   iiber   "  Habirshaw    Frederick.       Catalogue   of   the  Dia- 

tomacese,  with  reference  to  the  various  published  descriptions 
and  figures.  Edited  and  published  by  Romyn  Hitchcok.  Pt.  I." 
Bot.  Centralbl.  Bd.  X.,  p.  385,  8vo.     Cassel  1882. 

—  Referat  iiber  "  Cleve  P.  T.  uud  Jentzsch  A.     Ueber  einige  diluviale 

Diatomeenschichten  Norddeutschlands."  Bot.  Centralbl.  Bd. 
X.,  p.  400,  8vo.     Cassel  1882. 

—  Referat   iiber   "  Lanzi   Matteo.     Le   Diatomee   fossili   di   Tor   di 

Quinto."     Bot.  Centralbl.  Bd.  X.,  p.  401,  8vo.     Cassel  1882. 

—  Referat  iiber  "  Cleve  P.|T.     Farskvattens  Diatomaceer  from  G-ron- 

land  och  Argentinska  Republiken."  Bot.  Centralbl.  Bd.  XL,  p. 
43,  8vo.     Cassel  1882. 

—  Referat  iiber  "  Juhlin  Dannfelt.     On  the  Diatoms  of  the  Baltic 

Sea."     Bot.  Centralbl.  Bd.  XL,  p.  173,  8vo.     Cassel  1882. 

—  Referat  iiber   "  Van  Heurck  Henri       Synopsis  des  Diatomees   de 

Belgique.  Fasc.  V.,  Crypto-Rhaphidees.  lme  partie."  Bot. 
Centralbl.  Bd.  XL,  p.  370,  8vo.     Cassel  1882. 

—  Remarques  sur  les  ponctuations  des  Diatomees  a  propos  du  travail 

de  M.  Prinz.  Traduit  de  l'Allemand  .par  M.  Prinz.  Bull.  Soc. 
Belg.  Micr.  torn  IX.,  p.  27,  8vo-     Bruxelles  1883. 

—  Referat  iiber  "  Reinhard  L.     Zur  Kenntniss  der   Baccilariaceen 

des  wessen  Meeres."  Bot.  Centralbl.  Bd.  XIIL,  p.  321,  8vo. 
Cassel  1883. 
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Gbunow  A. — Referat  iiber  "Van  Heurck  H.  Synopsis  des  Diatomees  de 
Belgique.  Ease.  VI.,  Crypto-Rhaphidees.  Pt.  II."  Bot. 
Centralbl.  Bd.  XV.,  p.  297,  8vo.     Cassel  1883. 

—  Referat  iiber  "  Miiller  Otto,  Das  Gesetz  der  Zelltheilungsfolge  von 

Melosira  (Orthosira)  arenaria  Moore,"  und  ueber  "  Die  Zellbaut 
und  das  Gesetz  der  Zelltheilungsfolge  von  Melosira  aYenaria." 
Bot.  Centralbl.  Bd.  XVI.,  p.  194,  8vo.     Cassel  1883. 

—  Referat  iiber  "  Lanzi  Matteo,   Le  Diatomee  raccolte  nel  lago  di 

Bracciano."     Bot  Centralbl.  Bd.  XVI.,  p.  257,  8vo.    Cassel  1883. 

—  Die   Diatomeen   von   Franz   Josefs   Land.     5  Tafeln   Denk.   Ak. 

Wiss.  Wien.     Bd.  XLVIII.,  4to.     Wien  1884. 

—  Referat  iiber  "  Kitton  F.     Notes  on  Diatomacece  Dillwynii,  or  the 

genera  and  species  of  Diatomacese  in  the  British  Confervae  of 
Dillwyn."     Bot.  Centralbl.  Bd.  XVII.,  p.  1,  8vo.     Cassel  1884. 

—  Referat  iiber  "  Prinz  W.  et  Ermenghem  E.  van  Recherches  sur  la 

structure  de  quelques  Diatomees  contenues  dans  le  Cementstein 
du  Jutland."    Bt.  Centralbl.  Bd.  XVII.,  p.  65,  8vo.    Cassel  1884. 

—  ITber  das  Vorkommen  wirklicher  (Effnungen  in  der  Schalen  der 

Bacillariaceen.  Bot.  Centralbl.  Bd.  XVII.,  p.  67,  8vo.  Cassel 
1884. 

—  Referat   iiber    "  Van     Heurck    Henri,    Types    du    Synopsis    des 

Diatomees  de  Belgique.  Serie  I.  et  II."  Bot.  Centralbl.  Bd. 
XVII.,  p.  291,  8vo.     Cassel  1884. 

—  Referat  iiber  "  Engler  A.  Ueber  die  pelagischen  Diatomaceen  der 

Ostsee."     Bot.  Centralbl.  Bd.  XVII.,  p.  329,  8vo.     Cassel  1884. 

—  Referat    iiber    "  Cleve    P.    T.      Diatoms    collected    during     the 

expedition  of  the  Vega."  Bot.  Centralbl.  Bd.  XVIII. ,  p.  132, 
8vo.     Cassel  1884. 

—  Referat  iiber  "  Grunow  A.     Die  Diasomaceen   von  Franz  Josefs 

Land."     Bot.  Centralbl.  Bd.  XIX.,  p.  65,  8vo.     Cassel  1884. 

—  Referat  ueber  "  Schmidt  A.     Attas  der  Diatomaceenkunde  Heffc 

21  und  22."     Bot.  Centralbl.  Bd.  XIX.,  p.  321,  8vo.     Cassel  1885. 

—  Diatoms  of  the  algae  of  the  voyage  of  the  "  Vettor  Pisani,"  pub- 

lished by  A.  Piccone.     Notar.  vol.  II.,  1887.     Genova  1886. 

—  Diatomacea  in  "  Martelli  Flor.  Bogosensis."     Firenze  1886. 

—  Notice  of  Florula  Bogosensis  (Martelli).     Notar.    Ann.  I.,  p.  193, 

218,  8vo.     Venezia  1886. 

—  Referat  ueber  "  Prinz  M.      Note  sur  les  coupes  du  Pinnularia." 

Bot.  Centralbl.  Bd.  XXV.,  p.  135,  8vo.     Cassel  1886. 

—  Referat  iiber  "  Strose  K.      Das  Bacillarienlager  bei    Klicken    in 

Anhalt."     Bot.  Centralbl.  Bd.  XXV.  p.  370,  8vo.     Cassel  1886. 

—  Referat  iiber    "  Schmidt  A.     Atlas  der  Diatomaceenkunde  Heft 

23  und  24."     Bot.  Centralbl.  XXVII.,  p.  33,  8vo.     Cassel  1886. 
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Grunow  A. — Referat  iiber  "  Petit  Paul.  Note  sur  le  developpement  des 
auxospores  chez  le  Cocconema  astute."  Bot.  Centralbl.  Bd. 
XXVIII.,  p.  3,  8vo.     Cassel  1886. 

—  Referat  iiber  "  Schiitt  Franz.     Auxosporenbildung  von  Rhizosolenia 

alata."     Bot.  Centralbl.  Bd.  XXVIIL,  p.  4,  8vo.     Cassel  1886. 

—  Referat  iiber    "  Lagerstedt  N.  G.  W.     Diatomaceerna  i  Kuetzing 

exsikkatverk  :  Algarum  aquae  dulcis  Germanicum  Decades." 
Bot.  Centralbl.  Bd.  XXVIIL,  p.  153,  8vo.     Cassel  1886. 

—  Referat  iiber   "  Schmidt  A.    Atlas  der  Diatomaceenkunde  Heft  25 

und  26."    Bot.  Centralbl.  Bd.  XXVIIL,  p.  353,  8vo.    Cassel  1886. 

—  Referat  iiber  "  Lanzi  Matteo.      La    forma    dell'endocroma    nelle 

Diatomee."  Bot.  Centralbl.  Bd.  XXIX.,  p.  321,  8vo.  Cassel 
1887. 

—  Referat  iiber  "  Witt  O.     Uber  den  Polirschiefer  von  Archangelsk- 

Kurojedowo  im  Gouvernement  Simbirsk.  Mit  7  Tafeln."  Bot. 
Centralbl.  Bd.  XXX.,  p.  108,  8vo.     Cassel  1887. 

—  Referat  iiber   "  Cleve  P.  T.      On  some  fossil  Diatoms  found  in  the 

Moravian  Tegel  from  Augarten  near  Briinn.  2  Tafeln."  Bot. 
Centralbl.  Bd.  XXXL,  p.  65,  8vo.     Cassel  1887. 

—  Referat  iiber    "  Walker  W.  C.  and  Chase  H.  H.      Notes  on  some 

new  and  rare  Diatoms.  Utica  N.  Y.  1886."  Bot.  Centralbl. 
Bd.  XXXIL,  p.  97,  8vo.     Cassel  1887. 

—  Referat  iiber  "  Schiitt  Franz.     Einiges  ueber  Bau  und  Leben  der 

Diatomeen."  Bot.  Centralbl.  Bd.  XXXIL,  p.  290,  8vo.  Cassel 
1887. 

—  Referat  iiber   "  Grove   E.    and    Sturt    G.       On  a   fossil   marine 

Diatomaceous  deposit  from  Oamaru,  Otago,  New  Zealand." 
Bot.  Centralbl.  Bd.  XXXL,  p.  131,  Bd.  XXXIV.,  p.  34,  8vo. 
Cassel  1887-88. 

—  Referat  iiber  "  Chase  H.  H.  and  Walker  W.  C.     On  some  new  and 

rare  Diatoms  Ser.  II.,  III."  Bot.  Centralbl.  Bd.  XXXIIL,  p. 
130,  8v. 

—  Referat  iiber   "  Van    Heurck   Henri.        Types   du   Synopsis    des 

Diatomees  de  Belgique.  Ser.  V-XXII."  Bot.  Centralbl  Bd. 
XXXIIL,  p.  323,  8vo.     Cassel  1888. 

—  Referat  iiber  "  Pantocsek  J.     Beitriige  zur   Kenntniss  der  fossilen 

Baccillarien  Ungarns.  Theil  I.  Marine  Baccilarien.  Mit  30 
Tafeln."     Bot.  Centralbl.  Bd.  XXXIV.,  p.  174,  8vo.     Cassel  1888. 

—  Referat  iiber  "  Lanzi  Matteo.     Le  Diatomee  fossili  di  Gabi,  della 

cava  presso  S.  Agnese  in  Via  Nomentana  e  della  Via  Flaminia 
sopra  la  tomba  dei  Nasoni."  Bot.  Centralbl.  Bd.  XXXV., 
p.  91,  8vo. 
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Grunow  A. — Referat  liber  "  Schiitt  Franz.     Ueber  die  Diatomeengattung 
Chcetoceros."     Bot.  Centralbl.  Bd.  XXXIV.,  p.  3,  8vo.     Cassel  1888. 

—  Referat  iiber  "  Deby  Julien.     On  the  microscopical  Structure   of 

the  Diatom  valve."  Bot.  Centralbl.  Bd.  XXXVI.,  p.  34,  8vo. 
Cassel  1888. 

—  Referat   iiber  "  Belloc   E.       Les  Diatomees    de   Luchon    et   des 

Pyrenees  Centrales."  Bot.  Centralbl.  Bd.  XXXVI.,  66,  8vo. 
Cassel  1888. 

—  Referat  iiber  "Kozlowsky  Vladislas.      Materialien  zur  Algenflora 

von  Sibirien."     Bot.  Centralbl.  Bd.  XXXVI.,  p.  66.    Cassel  1888. 

—  Referat  ueber  "  Gutwinkski  Roman.     Bacillariaceae  Tatrenses." 

Bot.  Centralbl.  Bd.  XXXVI.,  p.  129,  8vo.     Cassel  1888. 

—  Referat  iiber  "  Truau  y  Luard  Alfredo  und  Witt  C.  N.     Die  Dia- 

tomaceen  der  Polycistenkreide  von  Jeremie  in  Haiti."  Bot. 
Centralbl.  Bd.  XXXVI.,  p.  825,  8vo.     Cassel  1888. 

—  Referat  iiber   "  Schmidt  A.      Atlas  der  Diatomaceenkunde  Heft 

27-30.  Mit  Tafeln  105-120."  Bot.  Centralbl.  Bd.  XXXVII.,  p. 
82,  8vo.     Cassel  1889. 

—  Referat   iiber    "  De  Toni  Gio.  Batt.     Intorno  ad  alcune  Diatomee 

rinvenute  nel  tubo  intestinale  di  una  Trygon  violacea,  pescata 
nell'Adriatico."  Bot.  Centralbl.  Bd.  XXXIX.,  p.  13,  8vo.  Cassel 
1889. 

—  Referat  iiber    "  Lanzi  Matteo.      Le  Diatomee   fossili   del  Monte 

delle  Piche  e  della  Via  Ostiense."  Bot.  Centralbl.  Bd.  XXXIX., 
p.  57,  8vo.     Cassel  1889. 

—  Referat  iiber  "  Lanzi  Matteo.      Le   Diatomee  fossili  del  terreno 

Quaternario  di  Roma."  Bot  Centralbl  Bd.  XXXIX.,  p.  130, 
8vo.     Cassel  1889. 

—  Some  critical  remarks  on  the  Oamaru  diatom  papers  of  Messrs. 

Grove  and  Sturt.  Translated  by  G.  C.  Karop  with  annotations 
by  E.  Grove.  J.  Q.  M.  C,  vol  III.,  Ser.  2,  n.  24,  p.  387,  8vo. 
London  1889. 
Grunow  A.  and  Kitton  F. — Novara  Diatoms.  Descriptions  of  new 
genera  and  species  of  Diatoms  obtained  by  the  Austrian 
Imperial  Frigate  "  Novara,"  during  her  voyage  round  the  world. 
Translated  with  notes  by  F.  Kitton.  Grevillea  vol  I.,  pp.  30, 
41,  76,  91,  pis.  V.,  VI.,  8vo.     London  1872. 

—  New  Diatoms  from  Honduras,  with  notes  by  F.  Kitton.    M.  M.  J., 

vol.  XVIII.  p.  165,  pis.  CXCIII.-CXCVL,  8vo.     London  1877. 

—  New  species  and  varieties  of  Diatomaceae  from  the  Caspian  Sea. 

Translated  with  additional  notes  by  F.  Kitton.  J.  R.  M.  S.,  vol. 
II.,  p.  677,  pi.  XXL,  8vo.     London  1879. 
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Grunow  A.  and  Kitton  F. — On  some  new  species  of  Nitzschia,  with 
notes  by  F.  Kitton.  J.  K.  M.  S.,  vol.  III.,  pi.  XII.-XIIL,  8vo. 
London  1880. 

Guinard  M.  E.— Note  sur  quelques  formes  anormales  et  teratologiques 
chez  les  Diatomacees.     Rev.  Sci.  Nat.     Montpellier  1875. 

—  Indications   pratiques    sur    la    Eecolte    et    la    Preparation    des 

Diatomacees.     Rev.  Sci.  Nat.  torn.  V.,  8vo.     Montpellier  1876. 

—  Sur  un  cas  de  Parasitisme  observe  sur  une  Diatomee.      Bull.   Soc. 

Belg.  Micr.  torn.  IV.,  8vo.     Bruxelles  1877. 

—  Des  Diatomees  ;  quelques  mots  en  faveur  de  leur  Etude.     Rev.  Sci. 

Nat.  torn.  VI.,  8vo.     Montpellier  1877. 

—  Note  sur  la  preparatitn  des  Diatomees.     Annal.  Soc.   Belg.   Micr. 

torn.  IV.,  8vo.     Bruxelles  1877. 

—  Note  on  the  preparation  of  Diatoms.      Mic.  News,  vol.  IV.,  n.  39, 

p.  81.     1881. 

—  Desagregation  des  roches  a  Diatomees.       Bull.  Soc.   Belg.  Micr. 

torn.  XII.,  n.  9,  p.  180.  Bruxelles  1887.  Also  :  On  the  Breaking 
up  of  Diatomaceous  rocks.  J.  R.  M.  S.,  vol.  XII.,  p.  1047,  8vo. 
London  1887. 

—  On  the  disintegration  of  Diatomaceous  deposits.     J.  Q.  M.  C,  vol. 

III.,  ser.  2,  n.20,  p.  188,  8vo.     London  1887. 
Guinard  M.  E.  et  Bleischer  M. — Notes  sur  un  gisement  de  Diatomacees 

dans  le  terrain  quarternaire  des  environs  de  Rome.     Rev.   Sci. 

Nat.  vol.  I.,  n.  3,  8vo.     Montpellier  1872. 
Gutwinski  Roman — Materyjaly  do  flory    wodorostow   Galicyi.      Osobne 

odbicie  z.   T.   XVIII.         Sprawozdan   Komisyi  fizyjogreficznej 

Akad.  umiej.  8vo.  (Polnisch).     Krakau  1881. 

—  Przyczynele  do   znajomosci  okrzemek   tatrzanskich  (Bacillariaceae 

Tatrenses).  Bericht.  physiol.  Om.  Akad-  Wiss.  Krakau.  torn. 
XXII.  (Polnisch),  8vo.  Krakau  1888.  Review  of,  in  Bot. 
Centralbl.  Bd.  XXXVI.,  p.  129,  8vo.  Cassel  1888  (Bacillariaceae 
tatrenses). 

—  Materyjaly  do  flory  glonow  Galicya  2  tab.     Osobne  odbicie  Z.  XXV. 

Tomu  Sprawozdan  Komisyi  fizjogr.  Akad.  Umiej.  8vo.  (Pol- 
nisch).    Krakau  1890. 

—  Materyaly  do  filory  glonow  Polski.     Odbitka  z.  "Kosmosu"  Roczn. 

XIV.,  zesz  IX.,  8vo. 

—  Vorlaufige  Mitheilungeu    ueber    einige    neue    Algen-species    und 

Varietaten  aus  der  Umgelbung  von  Lemberg.    Bot.  Centralblatt, 
1890,  n.  29. 
Gyula,  Istvanffi. — Jelentes  a  Felso-Magyarorszagi  tozeg-Koplotek  algo- 
logiai  megvizsgalasarol.     Budapest  1888. 
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Habel     Dr.    and    Edwards    Prof.    A.    M. — On    the    origin  of    guano. 

Q.  J.  M.  S.,  vol.  XII.,  n.  s.  p.  71,  8vo.      London    1872.— Proc. 

Lye  Nat.  Hist.,  vol.  I.,  p.  225.     New  York  1870-1872. 
Habirshaw  Frederick. — Catalogue  of  the  Diatomaceae  with  references  to 

the  various  published  descriptions  and  figures.     Keproduced  by 

the  Edison  Electric  pen  process,  4to.     New  York  1877. 

—  The  revivification  of  Diatoms.      J.  K.  M.  S.,  vol.  I.,  p.  150,  311, 

8vo.     London  1878. 

—  Catalogue  of  the  Diatomaceae,   with  references  to  the  published 

descriptions  and  figures.  Edited  and  published  by  K.  Hitch- 
cock. F.  R.  M.  S.,  Koy.  8vo.  (I.  Part,  all  published.)  New 
York  1881-82. 

—  Catalogue  of  the   Diatomaceae.     Ed.   II.     Edited  and  published 

by  H.  H.  Chase.    4to.     Geneva  New  York  1885. 

—  Catalogue   of   the   Diatomaceae.     Ed.   III.     Prepared  by   H.   H. 

H.  H.  Chase.  4  to,  bound  in  4  vols.  Type- written  to  order  for 
Julien  Deby.  Unique.  New  York  1888. 
Haeckel  Dr.  Ernst. — Das  Leben  in  den  grossten  Meerestiefen.  Samml. 
gemeinverst.  wissensch.  Vortrage  herausg.  v.  R.  Virchow  u  Fr. 
v.  Holtzendorf.  Ser.  V.  Heft  110,  1  plate,  43  pp.,  8vo.  Berlin 
1870. 

—  Das  Protistenreich.     Figures.     8vo.     Leipzig  1878. 

Hager    D.    Hermann. — Diatomaceen   in     "  Das    Mikroskop    und    seine 

Anwendung."     8vo.     Berlin  1886. 
Hall  Charles  M.  D. — On  an  easy  method  of  viewing  certain  of  the 

Diatomaceae.      Q.  J.  M.   S.,  vol.   IV.,  p.    205,   pi.   XIII.,   8vo. 

London  1856. 
Hallier  E. — TJntersuchungen  fiber  Diatomeen,  insbesondere  fiber    ihre 

vegetative  Fortpflanzung.     2   Tafeln.  8vo.      Gera-Untermhaus 

1880. 

—  Die  Diatomeen.     Westermann's  illustritre  deutsche  Monatshefte 

Ser.  IV.,  pt.  IV.,  p.  266.  With  Woodcuts,  8vo.  Braunschweig 
1888. 

—  Die  Bewegung  der  Diatomeen  und   ihre  wahre  Ursache  nachge- 

wiesen  an  Nitzschiella  acicularis.  Pharm.  Centralh.  Neue  Folge. 
Jahrg.  I.,  n.  49,  p.  440,  1  Woodcut,  4to.     Berlin  1880. 

—  Movements  and  vegetative  reproduction  of  Diatoms.     J.  R.  M.  S., 

vol.  I.,  n.  s.  p.  509,  8vo.     London  1881. 

—  Biologische  Studien  liber  Diatomeen.     Zeitschr.  f.  mikr.  Fleisch- 

schau  und  populare  Mikroskopie,  n.  1-4,  6.  9  Holzschnitren. 
Berlin  1881. 

—  Weitere  Beobachtungen  an  Diatomeen.     Pharm.  Centralhal.  Neue 

Folge.    Jahrg.  II.,  n.  4,  p.  47.     Berlin  1881. 
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Hallier  E. — Schachtelzellen  bei  Diatomeen,  nachgewiessen  fiir  Pinmdaria 
major  und  Nitzschia  sigmoidea.  3  Figuren.  Pharm.  Centralhal. 
Neue  Folge.  Jahrg.  II.,  n.  14,  p.  155.  2  Holzschnitten,  8vo. 
Berlin  1881. 

—  Die  Auxosporenbildung  bei  Cymbella  gastroides  Kz.  Humboldt  Jabrg. 

I,  Heft.  4,  p.  134.     9  Holzschnitten.     Stuttgart  1882. 
Hanks  Henry  G. — Diatoms.     Contrib.  to  Geology  and  Mineralogy  of  Cal., 
8vo.     Sacramento,  U.S.,  1881. 

—  On  the  uses  of  Diatoms.      Mining  and  Sci.  Press.  July  9,  (1881)  p. 

785  ;  J.  R.  M.  8.,  vol.  I.,  (1881)  p.  785,  8o.     London  1881. 

—  Diatoms  and  diatomaceous  earths.      Second  Report   of   the  State 

Mineralogist  of  California.     Sacramento,  U.S.,  1882. 

—  A  fossil  diatomaceous  Earth.     A.  M.  M.  J.,  vol.  VIII. ,  n.  6.,  p.  17, 

1887. 
Hansen   Carl. — Fortegnelse  over  ny  findeste  deter  for  Danske  Diato- 
meer.     Bot.  Tidssk.     Kjobenhavn  1870-71. 

—  Ein  Kleiner  Beitrag  zur  Kenntniss  der  Diatomeen  der  danischen 

Beilande.       Vid.    Med.    Naturh.   For.    Kjobenh.      Kjobenhaven 
1871. 

—  Liste  des   Diatomees  trouvees   dans  le   Duche  de   Slesvig.     Bot. 

Tidssk.     Kjobenhavn  1873. 

—  Referat     iiber    "  Mereschkowsky    C.       Beobachtungen    iiber    die 

Bewegung  der  Diatomaceen  und  ihre  Ursache."     Bot.  Centralbl. 
Bd.  III.,  p.  801,  8vo.     Cassel  1880. 
Hansgirg    Anton. — Beitrage    zur   Kenntnniss    der    Quarnerischen    und 
dalmatinischen    Meeresalgen    CEster.       Bot.    Zeitschr.    Jahrg. 
XXXIX.,  n.  2.     Wien  1889. 

—  Referat   iiber    "  Bennett    A.  W.       Freshwater    algae    (including 

Chlorophyllaceous     Protophyta)     of     North     Cornwall,     with 
descriptions  of  six  new  species."     Bot.  Centralbl.  Bd.  XXX.,  p. 
228,  8vo.     Cassel  1887. 
Hantzsch  C.  A. — Ueber  die  Gattung  Nitzschia.     Hedw.    Bd.  II.,  n.   4,  p. 
22,  Holzschnitt,  8vo.     Dresden  1859. 

—  Neue  Bacillaren  Nitzschia  vivax  et   elongata,   Cymatopleura   nobilis. 

Hedw.  Bd.  II.  n.  6,  p.  35,  26,  Figuren,  8vo.     Dresden  1860. 

—  Ueber  einige  Diatomaceen  aus  dem  ostindischen  Archipel.     Taf. 

V.,  u.  VI.,  Rabenh.  Beitr.  Heft  I.,  4to.     Leipzig  1862. 

—  Neue  Praparir-Methode  fiir  Algen   und  andere    sehr   zarte    und 

weiche  Gegenstiide,  besonders  Pflanzentheile  etc.      Separatabdr. 
aus  "  Reinicke  Beitr.   z.   neuern  Mikroskopie."     Heft  III.,  8vo. 
Dresden  1862. 
Hardy  Mr.— On  filaments  of  Diatoms     J.  R.  M.  S.,  1885,   p.  573,  8vo. 
London  1885. 
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Hardwicke  R. — Diatomaceae,  various  papers  on.  See  Hardwick's  Science 
Gossip,  8vo.     London  1865  et  seq. 

Harkness  Robert.— Diatomacea3  found  in  a  subfossil  state  in  Dumfries- 
shire.    Proc.  Bot.  Soc.  Edin.,  p.  548,  8vo.     Edinburgh  1855. 

Harrison  M.  —On  a  new  Pleurosigma.  Q.  J.  M.  S.,  vol.  VIII.,  p.  104.  1 
Woodcut,  8vo.     London  1860. 

Harting  P. — Diatomaceen.  In  Het  Mikroskop.  5  vol.,  PL,  8vo.  Tiel 
1843-54. 

—  Over  de  Foraminiferen  und  Diatomeen  in    den   Nederlandschen 

boden.     Aanteck.  Prov.  Genoots.     Utrecht  1848. 

—  Die  Macht  des  kleinen  sichtbar  in  der  Bildung  der  Rinde   unseres 

Erdballs,  oder  Uebersicht  der  Gestaltung  der  geograpischen  und 
geologischen  Verbreitung  der  Polypen,  Foraminiferen,  und 
kieselschaligen  Bacillarien.  Aus  dem  Hollandischen  iibersetzt 
vod  Dr.  A.  Schwartzkopf  mit  einem  Vorworte  von  Dr.  Schleiden, 
8vo.     Leipzig  1851. 

—  De  Magt  von  het  Kleine  (Diatomceae),  8vo.     Amsterdam  1866. 

—  De  Boden  onder  Amsterdam  onderzucht  en  beschreven.     4  Plaaten 

Het  Instit.  Amsterdam,  4to.     Amsterdam  1852. 

—  De  Boden  onder  Gronigen  onderzucht  en  beschreven,  4to.     Haarlem 

1853. 

—  Bijdrage  tot  de  Kennis  der  mikroskopische  Fauna  en  Flora  van  de 

Banda-Zee,  naar  aanleidung  van  een  onderzoek  van  einige  door 
diepzee  loodingen  van  900  tot  4000  vademen  uit  die  zee  opgebragte 
Grondeu.  3  PI.  Natiirk.  Neiderl.  Ak.  Wetensch.  Deel  X.,  4to. 
Amsterdam  1860. 

Hartnack  E. — Observations  sur  di verses  Diatomees  servant  de  Tests. 
Annal.  Soc.  Phytol  d'Anvers.  Tom.  I.,  Livr.  IV.,  p.  49,  2  Figs., 
8vo.     Anvers  1865. 

Harvey  Hon.  W.  H. — A  manuel  of  the  British  Algae,  8vo.     London  1841. 

Harvey  and  Bailey  Prof. — Diatomaceae  in  U.  S.  Exploring  Exped. 
under  Capt.  Wilkes  in  1838-42,  pi.,  vol.  XVII.,  4to.  Washing- 
ton 1862-74. 

—  New   species   of   Diatomaceae   collected   by  the   U.    S.  Exploring 

Expedition,  under  the  command  of  Capt.  Wilkes,  U.  S.  N.  Proc. 
Acad.  Nat.  Sci.  Philad.     1  Plate,  8vo.     Philadelphia  1853. 

Harz  Dr.— Ueber  den  Dysodil.  Bot.  Centralbl.  Bd.  XXXVII.,  n.  2,  p. 
39,  n.  3,  p.  72,  8vo.     Cassel  1889. 

Haskins,  R.  W.— Movements  of  Nitzschia,  The  Microscope,  1890,  pp. 
272-3. 

Hassall  Arthur  H. — A  history  of  the  British  Freshwater  algae  (includ- 
ing descriptions  of  the   Diatomaceae   and   Desmidiaceae),   with 
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upwards  of  150  plates,    illustrating  the  various  species,  vol.  I. 

text,  vol.  II.  plates,  8vo.     London,  1844. 
Hassell   Arthur  H. — The   Diatomaceae   in   the   water  supplied  to  the 

inhabitants  of  London.     Microscopic  Examination  of  the  water. 

8vo.    London  1856. 
Hauck  Ferd. — Ueber  das  Massenauftreten  der  Nitzschia  Closterium  (Ehrb). 

Sm.  in  der  Adria.  (Esterr.      Bot.  Zeitschr.,  n.  8,  p.  253.      Wien 

1872. 

—  Aufzahlung  einiger  in  dem   sogenannten  Seeschleime   der  Adria 

vorkommenden   Diatomeen.    (Esterr.     Bot.    Zeitschr.  n.   10,  p. 

331.     Wien  1872. 
Hauck  et  Richter. — Phykotheka  Universalis,  1886,  etc.     Notar  Ann.  II., 

p.  370,  Ann.  III.,  p.  647.     Venezia  1886  et  seq. 
Hausler  R. — Die  Diatomeen  des  London  Clay.      Bot.  Zeit.,  n.  44,  col. 

720,  4to.     Leipzig  1881. 
Hazslinszky    Frigyestol. — Magyarhon    s   Tarsorszagai     Moszatviranya 

Math,  es  Termes.     Kozlem.     Kiadja  a  Magyar  Tudomany.  Akad. 

Kot.  V.,  Fiiz.  II.,  p.  163,  8vo.     Pest  1867. 
Hedwigia  :    Organ     fur    Kryptogamenkunde    nebst     Repertorium     fur 

Kryptog.  Literatur.     Dresden  1852  et  seq. 
Heiberg  P.   A.   C— Conspectus   criticus    Diatomacearum    Danicarum. 

Kritisk  oversigt  over  de  Danske  Diaiomeer.     Med  6  Tavler.  8vo. 

Kjopenhavn  1863.     Also  :   Conspectus  criticus   Diatomacearum 

Danicarum,  notice  of,  in  Q.  J.  M.  S.,  vol.  IV.,  n.  s.  p.  198,  8vo. 

London  1864. 
Helmhacker  R. — Ein  neues   Diatomaceenlager   bei  Tabor.     Verh.  K.  K. 

geol.  Reichsanstalt,  17  Juni,  1873,  p.  180,  4to.     Wein  1873. 
Hempel  C.  E. — Algenflora  der  Umgegend  von  Chemmitz,  p.  90.     1875-77. 

—  Algenflora  der  Umgegend  von  Chemmitz.     6ter  u.  7ter  Ber.  Natur- 

wiss.     G-es.  Chemmitz,  p.  7.     Chemmitz  1878-80. 
E.exdkyW.— On  A mphipleum  pellncida.      Q.  J.  M.  S.,   vol.   VIII.,  p.  208, 
8vo.     London  1860. 

—  On  Amphipleura  pellucida  (p.  87),  Hyalodiscus  subtilis  (Syn.   Craspedo- 

discus    Franklinii)    (p.    179)     and    Navicula     rhomboides    (p.    231) 
Q.  J.  M.  S.,  vol.  I.,  n.  s.,  8vo.     London  1861. 

—  On  the  Hull  Pleuvosigma  fasciola.     Q.  J.  M.  S.,  vol.  II.,  n.  s.,  p.  152, 

2  figures,  8vo.     London  1862. 
Henfrey. — See  Griffith  and  Henfrey.     Micr.  Diet. 
Henriques  J. — Contributiones  ad  floram  cryptogamicam  Lnsitanicam. 
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C.  Karop,  M.R.C.S.,  F.R.M.S.  1  Plate.  J.  Q.  M.  C,  vol.  IV., 
ser.  2,  n.  25,  p.  34,  8vo.     London  1889. 
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—  Remarks  on  the  publication  of  the  new  genera  and  species  from 

insufficients  material.  Q.  J.  M.  S.,  vol.  VII.,  n.  s.  p.  118,  8vo. 
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—  Heliopelta  Metii.     Sci.  Goss.,  vol.  XIII. ,  p.  65,  8vo.     London  1877. 
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—  Some  new  Diatomaceous  forms    from    the    "  Saugschiefer "    of 
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Flagellaten.  Unters.  a.  d.  Bot.  Inst.  z.  Tubingen  Bd.  II.,  p  333. 

Tubingen  1887. 

—  Beitrage   zur   Physiologie   der   Pflanzenzelle.   Unters.   a.  d.    Bot. 

Inst.  z.  Tubingen  Bd.  III.,  p.  489,  568.     Tiibingen  1888.     Hedw., 

p.  114,  8vo.     Dresden  1888. 
Koenig  Dr. — Diatoms  from   Railway  Cutting  near  Gray's  Ferry  Road. 

Rept.  Proc.  Philad.   Acad.   Sci.  in   Amer.  Naturalist,  vol.  XX., 

p.  754,  8vo.     Philadelphia  1886. 
Konglich  Svenska  Vetenskaps  Akademiens  Handlinger  (K.  Sv.  Vet.  Ak. 

Handl).     Stockholm. 
Koslowsky  Vladilas. — Materialien  zur  Algenflora  von  Sibirien.     Schrift. 

Naturf.   Ges.    z.    Kiew.     1    Tafel.     (In    Russian).     Kiew.  1887. 

Bot.  Centralbl.  Bd.  XXXVI.,  p.  129,  8vo.     Cassel  1888.     Referat 

von  Rothert  (St.  Petersburg).     Bot.  Centralbl.  Bd.  XL.,  p.  40, 

8vo.     Cassel  1889. 
Kraus  G.  et  Millardet  A. — Etudes  sur  la  matiere  colorante  des  Phy- 

cochromacees  et  des  Diatomees.     Mem.  Soc.  Sci.  Nat.  Strassb. 

t.  VI.,  4to.     Strassburg  1868. 
Kroker  M.  — Bericht  iiber  ein  neu  aufgefundenes  an  Diatomaceen  sehr 

reiches    und    ausgedehntes     Schlammlager    zu    Pallowitz     bei 

Orzesche.  52.  Jabresb.  Schles.  Ges.  vaterl.  Cult.  8vo. 
Kronsfeld. — Referat  iiber  "  Imhof  O.  E.  Poren  an  Diatomaceen-schalen, 

etc.     Biol.  Centralbl.  Bd.  VI.,  n.  23,  p.  719."     Bot.  Centralbl.  Bd. 

XXXI.,  p.  193,  8vo.     Cassel  1887. 
Kuebler  J.  de  —Diatomees  des  lacsLeman,  Constance,  Neuchatel,  Zurich 

et  du  Rhin.     8vo.     Lausanne  1874. 
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Kuebler  Dr.  J.  und  Zwingli  H. — Mikroskopische  Bilder  aus  dem  Leben 

unserer  einheimischea  Gewiisser.     3  Tafeln.     Neujahrs-Blatt  v. 

d.  Biirgerbibliothek  in  Wintherthar.     4to.     Winterthur  1864. 
Kutorga  Prof.  S. — Natargeschichte  der  Infusionsthiere,  vorziiglich  nach 

Ehrenbergs    Beobachtungea.     Aus    dem    russischen  iibersetzt. 

Mit.    einem    Atlas.     Ueber     fossile     Infusorien     p.    128,    8vo. 

Carlsruhe  1841.     (Russische  Auflage.     St.  Petersburg  1839.) 
Kutzing    Dr.    F.    T.— Ueber    die    Gattiingen    Helosira    und  Fragilaria. 

Linnaea  vol.  VIII.,  p.  67,  8vo.     Berlin  1833. 

—  Synopsis    Diatomearum     oder     Versuch     einer      systematischen 

Zusammenstellung  der  Diatomeen.     Aus  der  Linnaea  vol.  VIII., 
besonders  abgedruck..     7  Tafeln.     8vo.     Halle  1834. 

—  Die  kieselschaligen  Bacillarieen  oder  Diatommeen,  mit  30  gravirten 

Tafeln.      4to.       Nordhausen    1814.       Zweiter    Abdruck.       4to. 
Nordhausen  1865. 

—  Diatomaceae.     In  Phycologia  Germanica  d.  i.  Deutshlands  Algen 

in  biindigen  Beschreibungen.     p.  54  et  seq.     8vo.     Nordhausen 
1845. 

—  Species  Algarum.     8vo.     Lipsiae  1849. 

—  Diatomaceae.     In  "  Grundziige  der  philosophichen  Botanik."     8vo. 

Leipzig  1851-52. 

L.  V.  A. — Preparation  of  Diatoms.     Sci.  Enquir.,  vol.   II.,   p.   31,   8vo. 

London  and  Bath  1877. 
Lagerstedt  N.   G.  W. — Sotvattens-Diatomaceer   fran  Spetsbergen  och 

Beeren  Eiland.     2  Taflor.     Bih.  K.  Sv.  Vet.  Ak.  Handl.  Bd.  I., 

n.  14,  8vo.     Stockholm  1873. 

—  Saltvattens  Diatomaceer  fran  Bohusliin.  Med  1  Tana.  Bih  K.  Sv. 

Vet.  Ak.  Handl.  Bd.  III.,  n.  15,  8vo.      Stockholm  1876.     Hedw. 
Bd.  XV.,  s.,  8vo.     Dresden  1876. 

—  Bor  namnet  Diatomaceae  utbytas  mot  Bacillariaceae.     Bot.  Not. 

Stockholm  1876. 

—  Diatomaceerna  i  Kiitzings   exsikkatverk  "Algarum   aquae  dulcis 

germanicarum  decades  "   1   Tafia.  Oefvers.  K.  Sv.  Vet.  Ak.  For- 

handl.  n.  2,  8vo.     Stockholm  1884. 
Lamarck   Dr.   et   De   Candolle — Diatomees.      Flore  Francaise.      3  Ed., 

t.  II.,  p.  48,  8vo.     Paris  1815. 
La  Natura — Milano. 
La  Naturaleza — Mexico. 
Lang  F.   H. — On  selecting  and  mounting  Diatoms.     M.  M.  J.,  vol.  IV., 

p.  308,  8vo.     London  1870. 

—  Another  hint  on  selecting  and  mounting  Diatoms.     M.  M.  J.,  vol. 

VI.,  p.  215,  8vo.     London  1871. 
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Lang  F.  H. — A  review  of  the  new  "  Conspectus  of  the  Families  and 
genera  of  Diatomaceae."  M.  M.  J.,  vol.  IX.,  p.  114,  8vo.  London 
1873. 

—  Handling   Diatoms.     Amer.   Naturalist,   vol.   VIII.,  p.    697,  8vo. 

Salem  1874. 

—  On  Stictodiscus  Californicus  with  illustrations.      Sci.  Goss.,  p.  135, 

8vo.     London  1885. 
Langenbach   Dk.   G. — Die  Meeresalgen   der  Inseln    Sicilien    und  Pan- 

tellaria,  8vo.     Berlin  1873. 
Lankester   Edwin — On   a  white   Diatomaceous   incrustation  on  Stones 

from  the  bed  of  the  Kiver  Annan.     M.  J.,  vol.  I.,  p.  41,  8vo. 

London  1841. 
Lankester  Edwin,  and  Redfern  Peter — Reports  made  to  the  Directors 

of  the  London  (Watford)  Spring  Water  Company  on  the  results 

of  microscopical  Examinations  of  the  organic  matters  and  solid 

contents  of  water  Supplied  from  the  Thames  and  other  soures, 

8vo.     London  1852. 
Lankester  Ed  Ray — On  the  movements  of  the  Diatomaceae.     Pop.  Sci. 

Rev.,  8vo.     London  1866. 

—  On  green  oysters.     Q.  J.  M.  S.,  vol.  XXVI.,  p.  71.     London  1886. 

—  The  cause  of  the  green  colour  of  the  European  oyster.     Amer. 

Naturalist,  vol.  XX.,  p.  298,  8vo.     Philadelphia  1886. 
Lanzi  Matteo.    Dott — Alcune   Diatomacee  raccolte   in  Fiesole.     Nuov. 
Giorn.  Bot.  Ital.,  vol.  VIL,  n.  2,  p.  153,  8vo.     Roma  1875. 

—  Le  Diatomacee  raccolte  dalla  Spedizione  della  Societa  geografica 

Italiana   in   Tunisia   Boll.    Soc.    Geograf.    Ital.    Fasc.   I.    8vo. 
Roma  1876. 

—  Le  Thalle  des  Diatomees.     1  Planche.  Ann.  Soc.  Belg.  Micr,  torn. 

IV.,  8vo.     Bruxelles  1878. 

—  Diatomee  raccolte  in  Ostia.  Atti.   Soc.  Critt.  Ital.  torn.  I.,  p.  25. 

1878. 

—  Alcune  parole  in  risposta  al  Signor  Paolo  Petit.  Brebissonia  n.  9, 

p.  129,  8vo.     Paris  1879.     Also  Trad,  francaise  de  G.  Huberson 
p.  135,  8vo.     Paris  1879. 

—  Utilita  dello  studio  delle  Diatomee.     R.  Accad.  Med.  d.  Roma. 

Roma  1880. 

—  Le  Diatomee  fossili  di  Tor  di  Quinto.     Nota.  Atti.  Accad.  Pontif. 

nouv.  Line.  Ann.  XXXIV.     Roma  1881. 

—  Le  Diatomee  rinvenute  nelle  fonti  urbane  dell'acqua  Pia-Marcia. 

Atti  Accad.  Pontif.  nouv.  Line    Ann.   XXXIV.,   ser.  VI.,  4to. 
Roma  1881. 

—  Le  Diatomee  raccolte  nel  Lago  di  Bracciano.     Atti  Accad.  Pontif. 
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nouv.  Line.  torn.  XXXV.,  Ann.  XXXV.,  Ser.  VI.,  4to.  Roma 
1883.  Bot,  Centralbl.  Bd.  XVI.,  p.  257,  8vo.  Cassel  1883. 
J.  R.  M.  S.,  vol.  IV.,  ser.  2,  p.  277,  8vo.  London  1884. 
Lanzi  Matteo  Dott. — Le  Diatomee  rinvenute  nel  Lago  Traiano,  nello 
stagno  di  Maccarese  e  loro  adiacenze.  Atti  Soc.  Critt.  Ital. 
residente  in  Milano  (R.  Ort.  Bot.  di  Brera).  Ann.  XXVII., 
vol.  III.,  ser.  2,  8vo.     Varese  1834. 

—  La  forma   dell'endocroma  nelle   Diatomee.     Atti   Accad.    pontif. 

nuov.  Line.  t.  XXXVII.  Roma  1885.  Bot.  Centralbl.  Bd. 
XXXIX.,  p.  421,  8vo.  Cassel  1886.  J.  R.  M.  S.,  vol.  VI.,  ser.  2, 
p.  291,  8vo.     London  1886. 

—  Le  Diatomee  fossili  della  via  Flaminia  sopra  la  tomba  dei  Nasoni. 

Atti  Accad.  pontif.  nuov.  Line.  tab.  XL.,  4to.  Roma  1887.  Bot. 
Centralbl.  Bd.  XXXV.,  p.  156,  8vo.     Cassel  1888. 

—  Le  Diatomee  fossili  di  Gabi.     Atti  Accad.  pontif.  nuov.  Line.  tab. 

XXXIX.,  4to.     Roma  1887. 

—  Le  Diatomee  fossili  della  cava  presso  S.  Agnese  in  via  Nomentana. 

Atti  Accad.  pontif.  nouv.  Line.  t.  XXXIX.,  4to.  Roma  1887. 
Bot.  Centralbl.  Bd.  XXXV.,  p.  91,  8vo.     Cassel  1888. 

—  Le  Diatomee  fossili  del  terreno  quaternario  di  Roma.     Annuar.  d. 

R.  1st.  Bot.  Roma.     Ann.  III.,  fasc.  I.  4to.     Roma  1887. 

—  Le  Diatomee  fossili  del  monte  delle  Piche  e  della  via  Ostiense. 

Notar.  Ann.  III.,  n.  11,  p.  549,  8vo.  Venezia  1888.  Atti  Accad. 
pontif.  nuov.  Line.  Ann.  XL.,  T.  XL.,  4to.     Roma  1888. 

—  Le  Diatomee  fossili  della  via  Aurelia.     Nota.     Atti  Accad.  pontif. 

nuov.  Line.     Ann.  XLIL,  4to.     Roma  1889. 

—  Le  Diatomee  fossili  del  Gianicolo.    Nota.   Atti  Accad.  pontif.  nuov. 

Line.     Ann.  XLIL,  4to.     Roma  1889. 

—  Saggio  di  classificazione  naturale  delle  Diatomee  secondo  il  sisteme 

naturale.  Atti  Accad.  pontif.  nuov.  Line.  XLIIL,  ser.  II.  Roma 
1890.     Vide  T.  R.  M.  S.,  1891,  p.  234. 

—  Diatomacearum  naturalis  et  methodica3   distributionis  specimen. 

Notar.  V.,  n.  19,  p.  1017-1019.    Venezia  1890. 

—  Elenco   delle   Diatomee    fossili   rinvenute    nel     Gianicolo    (Citta 

Leonina-Roma).     Notar.  p.  986,  avril  1890 ;  Vide  Atti  Ace.  Pont. 
Nuovi  Line.     Roma  1889. 
Lauder  Henry  Scott— Remarks  on  the  Marine  Diatomaceae  found    at 
Hong  Kong  with  descriptions  of  new  species.     T.  M.  S.,  vol.  XII., 
n.  s.,  p.  75,  pi.  V1IL,  8vo.     London  1864. 

—  On  new  Diatoms.     T.  M.  S.,  vol.  XII.,  p.  6,  pi.  III.,  8vo.     London 

1872. 
Leeuwenhoek  A.  -In  Phil.  Trans  Roy.  Soc.  Lond.,    1703,   8vo.     London 
1703. 
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Leidy  J. — On  the  motive   power   of   Diatoms.     Proc.    Acad.    Nat.    Sci. 

Philad.,  p.  113,  8vo.     Philadelphia  1874. 
Le  Jolis  Auguste. — Quelques  reflexions  sur  1'  etude  de  la  Botanique  et 

details  sur  les  modes  de  reproduction  des  Algues  Zoosporees. 

Mem.  Soc.  Sci.  Nat.  Cherbourg,  8vo.     Cherbourg  1852. 
Lemaire  A. — Catalogue  des  Diatomees  des  environs  de  Nancy.     Bull.  Soc. 

Sci.  Nancy,  8vo.     Nancy  1881. 

—  Les  Diatomees  observees  dans  quelques  lacs  des  Vosges.    Neptunia, 

No.  12,  1891.     Le  Diat.,  vol.  I.,  p.  117. 
Lens,  The— A  quarterly  Journal  of  microscopy  and  the   allied  natural 

Sciences,   with    the    Transactions   of   the    State   Microscopical 

Society  of  Illinois.     Edited  by  S.  A.  Briggs.     2  vols.  8vo.,  pi. 

(All  published).     Chicago  1872-1873. 
Lett  H.  W.  M. — Diatomaceous  fossil  deposits  of  Mourne  Mountains  and 

South   Mourne.     Sci.   Gossip,  vol.  XIX.,   p.   16,   8vo.     London 

1883. 
Leuduger-Fortmorel  G.,  M.  D. — Catalogue  des  Diatomees  de  la  Baie  de 

de  Saint-Brieuc  et  du  littoral  des    C6tes-du-Nord.      Bull.   Soc. 

Bot.  de  France,  t.  XXV.,  8vo.     Paris  1879. 

—  Catalogue   des    Diatomees   de  l'ile    Ceylon.     9   planches.     Mem. 

Soc.  d'Emul.  d.  C6tes-du-Nord,  8vo.     Saint-Brieuc  1879. 

—  M.  S.  "  liste  des  Diatomees  marines  de  la  Malaisie,  Sumatra,  Java 

et   Singapore,  dans  les   preparations   de   Mons.    Julien   Denby 
(unique).     '  In  possession  of  Julien  Deby.'     Unpublished  1889. 

—  Diatomees  de  la  Malaisie.     Ann.  du  Jardin   de  Buitenzorg  1892. 

Le  Diat.,  vol.  I.,  p.  117. 
Lueduger-Fortmorel  G.,  M.D.  et  Petit  Paul — Des  gisements  silicieux 

fossiles  de  l'Auvergne,  etc.     Journ.  de  Microg.,  8vo.     Paris  1878. 
Levi-Morenos  David— Appunti  algologici  sulla  nutrizione  dei  girini  di 

Rana  esculenta.    Rendic.  Accad.  Line.  Rom.,  vol.  IV.,  fasc,  8vo. 

Roma  1888. 

—  Alcune  osservazioni  e  proposte  sulla  Diatomologia  lacustre  Italiana. 

Notar.  Ann.  IV.,  n.  15,  p.  813,  8vo.     Venezia  1889.     Hedw.  Bd. 
XXXVIIL,  p.  377,  8vo.     Dresden  1889. 

—  Ricerche  sulla  fitofagia  delle  larve  di  Friganea.     Notar.  n.    15,   p. 

775,  8vo.     Venezia  1889.     Hedw.  XXVIII.,  p.  377,  8vo.     Dresden 
1889. 

—  Elenchi  di   Diatomee    rinvenute    nel    tubo    digerente    d'animali 

acquatici.     Pt.  I.,  Notar.  Ann.  IV.,  p.  833,  8vo.     Venezia  1889. 

—  Elenco  delle  Diatomee  osservate  nei  Italiani.     Notarisia,  1889,  n. 

15. 

—  Alcune  idee  sulla  evoluzione  difensiva  delle  Diatomee,  in  rapporto 
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Italiana   dei  Microsp.,  8vo.      Acireale    1890  et  traduc.   fr.   dans 

Notarisia  1890.     T.  R.  M.  S.,  191,  p.  79. 
Levi-Morenos    David — Nuovi    materiali    per   la   Diatomologia    Veneta. 

Notarisia  1890. 
Lewis  F.  W.,  M.D. — Notes  on  new  and  rarer  species  of  the  Diatomaceae 

of  the  United  States   Seaboard.     2  plates.     Proc.  Ac.  Nat.  Sci. 

Philad.,    8vo.      Philadelphia   1861.     Q.  J.  M.  S.,   vol.  II.,  n.  s., 

p.  155,  8vo.     London  1862. 

—  On  some  new  and  singular  intermediate  forms   of   Diatomaceae 

with  1  plate.     Proc.  Ac.  Net.  Sci.  Philad.     Philadelphia  1863. 

—  On  the  extreme  and  exceptional    variation  of  Diatoms  in  some 

White   Mountain  localities,  etc.     1  plate.     Proc.   Ac.  Nat.    Sci. 

Philad.,  8vo.     Philadelphia  1865. 
Licata  G.  B. — Alghe  della  Baja  di  Assab.  La  Natura.  n.  12,  p.  181,  4to. 

Milano  1882.     Notar.  Ann.  I.,  p.  62,  8vo.     Venezia  .1886. 
Licopoli  G. — Storia  naturale  delle  piante  crittogame  die  nascono  sulle 

lave  Vesuvitne.     Atti  Aocad.  Sci.  Fis.  e   mat.    Napol.     Napoli 

1885? 
Lierau  Dr.  M. — Das  Botanische  Museum   und   bot.   Laboratorium   fur 

Waarenkunde  zu  Hamburg-Eine  Uebersicht  seiner  Sammluugen 

und  Einrichtungen.     Bot.  Centralbl.  Bd.  XXXV1IL,  n.  4,  p.  558, 

8vo.     Cassel  1889. 
Lilljeborg  M.— Conspectus   criticus   Diatomacearum.     4   parts.     Lund 

1830-32.     (See  C.  A.  Agardh.) 
Lindley  John  Ph.  D. — Diatomaceae.     In  "  Vegetable   Kingdom,  or  the 

Structure,  Classification  and  Uses  of   Plants."      8vo.     London 

1846. 
Lindley  J.  and  Moore  Thomas — The  Treasury  of  Botany.     London  1875. 
Lindsay  W.  Lauder  M.D. — On  the  Diatomaceae  of  Otago,  New  Zealand. 

Journ.  Lin.  Soc.  Bot.,  vol.  IX.,  p.  129,  8vo.     London  1867. 

—  On  the  Protophyta  (Diatomsceae)  of   New  Zealand.     Q.  0.  M.  S., 

vol.  VII.,  n.  s.,  p.  97,  8vo.     London  1867. 

—  On  the  Protophyta  of  Iceland  (including  Desmids  and  Diatoms). 

Q.  J.  M.  S.,  vol.  VII.,  n.  s.,  p.  197,  8vo.     London  1867. 
Link  H.  F. — Horae  phys.  Berol.     Berolin  1820. 
Linnaea. — Ein  Journal  fiir  die  Botanik.     Berlin  1826-82. 
Linnaeus  C— Systema  Naturae  vol.  I.,  pt.  VI.,  p.  3903,  Ed.  XIII.     1788. 
Lobarzewski  H.   Ritter.  v.^-Einige   neue  Diatomaceen  Agardh  et  auct. 

der  Ostkiiste  des  Adriatischen    Meeres.  4  Tafeln.  Linnaea,  vol. 

XIV.,  p.  265,  8vo.     Berlin  1840. 
Lockwood  S. — The  Life  of  Diatoms.      Journ.  N.  Y.  Mic.  Soc.  1886.     New 
York  1886. 
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Lockwood  S. — Raising  Diatoms  in    the   Laboratory.     2  Plates.     Journ. 

N.Y.  Mic.  Soc,  vol.  II.,  p.  153,  8vo.    New  York  1886.    J.  R.  M.  S., 

1887,  p.  626,  8vo.     London  1887. 
London  Physioloical  Jorunal  The— 1  vol.,  8vo.  pi.     London  1834. 
Lord  J.  K. — The  Naturalist  in  Vancouver  Islands  and  British  Columbia. 

Appendix  contains  a  list  of  119  Diatoms. 
Lorenz    Dr.    J.   R. — Physicalische    Verhalnisse    und    Vertheilung   der 

Organisen  im  Quarnerischen  Golfe,  roy.  8vo.     Wien  1863. 
Lotos — Zeitschrift  fiir  Naturwissenschaften  Herausgegeben  vom  Natur- 

historischen  Vereine  Lotos  in  Prag.  Redigirt  vom  Dr.  Wilh. 

Rud.  Weitenweber   und  Dr.  V.  R.  v.  Zepharovich.     Prag  1851 
-  et  seq. 
Loureiro  Joao  de— Flora  Cochinchinensis,  p  275,  4to.      Ulyssipone  1790. 
Lowne  B.  Thompson — On  interference  phenomena  in  relation  to  true  and 

false   images   in    microscopy.      With  Figures.     J.  Q.  M.  C»,  vol. 
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Lowne   B.   T.   and   Nelson   E.   M. — The  defraction  theory  (Pleurosigma 
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Nelson  in  Engl.   Mechan.,   vol.   XLIX.,   p.   425,   4   Figs.,   4to. 

London  1889. 
Lueders   Joh.   E. — Einige   Bemerkungen   uber    Diatomeen-Cysten   und 

Diatomeen-Schwarmsporen.,  1   Fig.,  Bot.  Zeit.  Jahrg.  XVIIL, 

n.  48,  4to.     Leipzig  1860. 
—     Beobachtungen  liber  die  Organisation,  Theilung  und  Copulation 

der  Diatomeen.     1  Tafel.   Bot.  Zeit.  Jahrg.  XX.,   n.   6-9,  4to. 

Leipzig  1862. 
Luersen  Ch. — Medecinisch-pharmaceutische    Botanik   I.   Kryptogamen 

1879. 
Lutken  Dr.  C.  F. — Review  of  the  Scandinavian  Contributions  to  Natural 

History  in   1847-68.     Amer.    Naturalist,   vol.   III.,  p.  214,  8vo. 

Salem  1870. 
Lyngbye  Hans  Christian — Tentamen  Hydrophytologiae  Danicae  continens 

omnia    Hydrophyta    Cryptogama    Daniae,    Holsatiae,     Faeroas, 

Islandiae,  Groenlandiae,  hucusque  cognita,  systematice  disposita, 

descripta     et     iconibus     illustrata,     adjectis    simul     speciebus 

Norvegicis.     4to.     Hafnise  1819. 
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1885.     J.  R.  M.  S.,  vol.  VI.,  ser.  2,  p.  291,  8vo.     London  1886. 
Macadam  Ivison — On  the  analysis  of  a  sample  of  a  white  deposit  from 
the  peat  of  Aberdeenshire.     Trans.  Geol.    Soc.    Edin.,   p.   206, 
8vo.     Edinburgh. 

—  On  some  new  localities  for  the  mineral  Diatomite,  with  notes  on 

the  Chemical  Composition  of  the  Specimens  exhibited.  Mineral. 
Mag.  and  Journ.  Mineral.  Soc,  vol.  VII.,  n.  32,  pp.  30-34,  8vo. 
Edinburgh  1886. 
Macchiati  L. — Le  Diatomacee  nella  fontana  del  Regio  Istituto  Tecnico 
di  Modena.  Boll.  Soc.  Bot.  Ital.  nel  N.  Giorn.  Bot.  Ital.,  vol. 
XX.,  p.  404,  8vo.  Firenze  1888.  Hedw.,  p.  313,  8vo.  Dresden 
1888. 

—  Diatomacee  del  Lago  Santo  Modenese.     Boll.  Soc.  Bot.  Ital.  nel  N. 

Gion.  Bot.  Ital.,  vol.  XX.,  n.  3,  p.  408,  8vo.  Frienze  1888. 
Hedw.,  p.  313,  8vo.     Dresden  1888. 

—  La  Synedra  pulchella  Kiitz.  var.  abnormis  M.  ed  altre  Diatomacee 

della  sorgente  die  Ponte  Nuovo  (Sassuolo).  Boll.  Soc.  Bot.  Ital. 
nel  N.  Giorn.  Bot.  Ital.,  vol.  XXI.,  p.  263-267.  Firenze  1889. 
J.  R.  M.  S.,  pt.  IV.,  p.  566,  8vo.     London  1889. 

—  Le  Diatomacee  della  fortezza  di  Castelfranco   Bolognese.     Boll. 

Soc.  Bot.  Ital.  nel  N.  Giorn.  Bot.  Ital.,  vol.  XXL,  p.  278-281. 
Firenze  1889. 
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vol.  I.,  ser.  2,  p.  507,  8vo.    London  1881.    Brebissonia  Ann.  III., 

n.  11-12,  p.  161,  8vo.     Paris. 

—  Structure   des  Diatomees.     Bull.   Soc.  Belg    Micr.  t.  IX  (1882),  p. 

23.     Bruxelles  1882. 

—  Note   sur   les   coupes   du   Pinnidaria.      4   Figs.,   Bull.    Soc.   Belg. 

Microg.,  vol.  IX.,  p.  136,  8vo.      Bruxelles  1882-83.     J.  R.  M.  S., 
vol.  III.,  ser.  2  (1883),  p.  891,  8vo.     London  1883. 

—  Note   on    the   sections   of   Pinnularia.      Microsc.    News,    vol.    IV. 

(1884),  n.  38,  p.  37,  8vo.     1884. 

—  Traduction  d'un  article  de  M.   Grunow  sur  les  coupes  minces  de 

Diatomees.     Soc.  Belg.  Micr.,  vol.   IX.,  p.  23,  8vo.     Bruxelles 
1882-83. 

—  A   propos  des  coupes  des   Diatomees.     Bull.   Soc.   Belg.  Microg., 

vol.  IX.,  p.  124,  8vo.     Bruxelles  1882-83. 
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Prinz  W. — Reponse  de  M.  Prinz  a  des  remarques  criques  de  Grunow. 

Bull.  Soc.  Belg.  Micr.,  8vo.     Bruxelles  1884. 
Prinz  W.  et  Van  Ermergen  E.— Kecherches  sur  la  structure  de  quelques 

Diatomees    contenues    dans    le     "  Cementstein "    de    Jutland. 

4  Planches.     Ann.  Soc.  Belg.  Micr.  t.  VIII.,  p.  7,  8vo.     Bruxelles 

1883.     J.  R.  M.  S.,  vol.  III.,  ser.  2,  p.  411,  8vo.     London  1883. 

Zeitschr     f.     wiss.     Mikrosk.     Bd.     I.     (1884),     p.    609,    8vo. 

Braunschweig  1884. 
Pritchard    Andrew— Natural    History    of    animalcules.     8vo.     London 

1834. 

—  Diatomacese  in  a  "  History  of  Infusoria  including  the  Desmidiacese 

and  Diatomaceas  British  and  Foreign."   Editions  1845,  1852,  and 
1861,  8vo.     London  1845-46.     (Diatoms  by  Ralfs.) 

—  Corrected  and  finally  revised  original  MS.  of  the  4th   Edition  of 

a  history  of  animalcules,  comprising  the  Infusoria,  Rotatoria, 

Desmidieae  and  Diatomaceae.     London  1861.     In  the  library   of 

Julien  Deby,  5  vol.,  8vo. 
Proceedings  of  the  Academy  or  Natural  Science  op  Philadelphi. — (Proc. 

Ac.  Nat.  Sci.  Phil.).     Philadelphia. 
Proceedings  of  the  American  Society  of  Microscopists  (Proc.  Amer.  Soc. 

Mia). 
Proceedings  of  the  Belfast  Naturalist's  Field  Club.      (Proc.  Belfast 

Nat.  Field  CI.).     Belfast. 
Proceedings  of  the  Bristol  Naturalist's  Society.     (Proc.    Bristol  Nat. 

Soc.)     Bristol. 
Proceedings  of  the  Dublin  Society  of  Natural  History.     (Proc.  Dublin 

Soc.  Nat.  Hist.)     Dublin. 
Proceedings  of  the  Essex  Institute  Salem.     (Proc.  Essex  Inst.)     Salem. 
Proceedings  of   the    Geological  Society  of  London.     (Proc.  Geol.    Soc. 

Lond.)     London. 
Proceedings  of  the  Holmesdale  Natural  History  Club.     (Proc.  Holmesd. 

Nat.  Hist.  01.) 
Proceedings  of  the  Lyceum  of  Natural  History  New  York.     (Proc.  Lye. 

Nat.  Hist.  New  York).     New  York. 
Proceedings  of  the   Perthshire    Society   of  Natural   History.     (Proc. 

Perthsh.  Soc.  Nat.  Hist.)     Perth. 
Rroceedings  of  the  Royal  Irish  Academy  of  Sciences,    Dublin.      (Proc. 

R.  I.  Ac.  Sci.  Dubl.)     Dublin. 
Proceedings  of  the  Royal  Physical  Society  of  Edinburgh.      (Proc.  Roy. 

Phys.  Soc.  Edin.)     Edinburgh. 
Proceedings  of  the  Royal  Society  of  Edinburgh  (Proc.  Roy.  Soc.  Edin.). 

Edinburgh. 
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Proceedings  of  the  San  Francisco  Microscopical  Society  (Proc.  S.  Franc. 

Micr.  Soc).     San  Francisco,  Cal. 
Processi  verbali  della  Societa  Toscana  di  Scienze  Naturali  (Proc.  Verb. 

Soc.  Tosc  Sci.  Nat.).     Pisa. 
Prollius  F. — Beitrage  zur  Kenntniss  der  Diatomaceen  der  Liineburger 

Haide,  mit  3  Tafeln.  Jahresb.  d.  Naturw.  Ver.  f.  d.  Furstenthum 

Liineburg.  Bd.  VIII.  (1882)  p.  87.     Liineburg  1882. 

—  Beobachtungen  iiber  die  Diatomaceen  der  Umgebung  von  Jena. 

2  Tafeln.     8vo.     Liineburg  1882. 
Prudent  P. — Diatomees  des  environs  de  Lyon.     Bull.  Soc.  Bot.  Lyon. 
Lyon  1884. 

—  Diatomees  de  la  Gelose.     Bull.  Soc.  Bot.  Lyon,  p.  68.    Lyon  1885. 

Notar.,  8vo.     Venezia  1886. 
Punctuations  op  Diatoms,  The.     A.  M.  M.  J.,  vol.  IV.,  n.  8,  p.  141,  8vo. 

Washington  1883.  - 

Puysegur  M. — Notice  sur  la  cause  du  verdissement  des  Hiiitres.  Extr. 

Rev.  Marli.  et  Colon.,  p.  11,  1  plate,  8vo.     Paris  1880. 
Puysegur  M.  and  Ryder  John  A. — On  the  cause  of  greening  of  Oysters, 

with  a  supplementary  note  on  the  coloration  of  the  corpuscles  of 

the  Oyster  by  John  A.  Ryder.     1  Fig.,  8vo.     Fish  Commission, 

Washington  D.C.  1883. 


Quarterly  Journal  of  Microscopical  Science,  The  (Q.  J.  M.  S.)  London.. . . 

Quarterly  Journal  of  the  Microscopical  Society  of  Victoria,  The. 
Melbourne 

Queen  T.  W. — Glass  discs  for  arranging  Diatoms.  Micr.  Bull.,  vol.  II., 
p.  24,  8vo.     Philadelphia  1885. 

Quekett  Edwin  J-  —Observations  on  the  species  of  fossil  animalcules 
discovered  at  Petersburgh  in  Virginia.  8vo.  Lond.  Physiol. 
Journ.,  vol.  I.,  n.  5,  p.  140.     London  1846. 

Quekett  John — On  the  presence  in  the  northern  seas  of  Infusorial 
animals  analogous  to  those  occurring  in  a  fossil  state  at  Rich- 
mond Va.     M.  J.,  vol.  II.,  p.  353,  pi.  XII.     London  1842. 

—  Diatomaceae.      "  Lectures  on   Histology,"   vol.   I.    and    II.,   8vo. 

London  1842. 

—  Diatomaceae.     "  A   Practical   Treatise  on  the  Microscope."    8vo. 

London  1855. 

—  Catalogue  of  the  Microscopic  collection  of  the  College  of  SurgeoDS. 

Diatomaceae,  vol.  I.,  p.  6. 
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R.  J.  (Union  Scientif.) — Revue  de :  "  Les  Diatomees  par  le  Dr.  J. 
Pelletan."     Journ.  Microg.  Ann.  XI.,  p.  351,  8vo.     Paris  1887. 

Rabenhorst  L. — Flora  Lusatica  oder  Verzeichniss  und  Beschreibung  der 
in  der  Ober-und  Nieder-Lausitz  wildwachsenden  und  haufig 
cultivirten  Pflanzen.  Kryptogamen.     8vo.     Leipzig  1840. 

—  Deutschland's  Kryptogamen-Flora  oder  Handbuch  zur  Bestimmung 

der  kryptogamischen  Gewachse  Deutschlands,  der  Schweiz,  des 
Lombardisch-Venetianischen  Konigreichs  und  Istriens.  Bd.  II. 
2  Abth.  Algen.     Leipzig  1847. 

—  Die  Bacillarien   Sachsens.     Ein  Beitrag  zur  Fauna  von  Sachsen, 

Fasc.  I. -VII.  With  figures  and  dried  specimens.  8vo.  Dresden, 
Leipzig  1819-50. 

—  Systematische    Uebersicht   der   auf   meiner     Italienischen   Reise 

beobachteten  Kryptogamen.  Flora  n.  33,  p.  313.  Regensburg 
1850. 

—  Die    Busswasser-Diatomaceen     (Bacillarien)     fur     Freunde     der 

Mikroscopie.  10  Tafeln,  4to.  (Also  "  Eulensteins"  copy  of 
the  same  with  many  MS.  notes,  purchased  by  Julien  Deby 
F.R.M.S.  from  Friedlander  and  Sohn,  Berlin  in  1882). 

—  Campylodiscus  noricus  Ehrb.  Hedw.  Bd.  I.,  p.  52,  tab.  IX.,  fig.  2,  8vo. 

Dresden  1856. 

—  Alphabetisches  Verzeichniss  der  Gattungen  und  Arten,  welche  bis 

jetzt  in  Rabenhorsts  Algen  und  Bacillarien  Sachsens  resp.  Mittel- 
Europas  ausgegeben  sind.     Dresden  1856. 

—  Climacosphenia  maxima.     Hedw.  Bd.  I.,  p.  103,  t.  XIII.,  f.  1.  8vo. 

Dresden  1856. 

—  Surirella  Hohenackeri.      Hedw.    Bd.   I.,  p.  103,  t.  XIII.,  f.  2,   8vo. 

Dresden  1856. 

—  Cocconeis  finnica.     Hedw.  Bd.  I.,  p.  103,  t.  XIII.,  f.  3,  8vo.    Dresden 

1856. 

—  Melosira  lineata.     Hedw.  Bd.  I.,  p.  103,  t.  XIII.,  f .  4,  8vo.     Dresden 

1856. 

—  Gomphonema  tridentulum.     Hedw.  Bd.  I.,  p.  103,  t.  XIII.,  f.  5,  8vo. 

Dresden  1856. 

—  Licmophora.     Hedw.  Bd.  I.,  p.  103,  t.  XIII.,  f.   6,    8vo.     Dresden 

1856. 

—  Stauroneis  Rotceana.     Hedw.  Bd.  I.,  p.  103,  t.  XIII.,  f.  7,  8vo.     Dres- 

den 1866. 

—  Nitzschia  vivax  Sm.  Hedw.  Bd.  II.,  p.  40,  t.  VI.,  f.  4,  8vo.     Dresden 

1860. 

—  Nitzschia  elongata  Han.  Hedw.  Bd.  II.,  p.  49,  t.  VI.,  f.  5,  8vo.     Dres- 

den 1860. 
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Kabenhorst  L. — Nitzschia   Glausii  Han.  Hedw.  Bd.  II.,  p.  40,  t.  VI.,  f.  7, 
8vo.     Dresden  1860. 

—  Nitzschia  Hantzschiana.      Hedw.  Bd.    II.,  p.    40,  t.  VI,   f.   6,   8vo. 

Dresden  1860. 

—  Nitzschia  gracilis  Han.  Hedw.  Bd.  II.,  p.  40,  t.  VI.,  f.  8,  8vo.     Dres- 

den 1860. 

—  Nitschia  media  Han.  Hedw.  Bd.  II.,  p.  40,  t.  VI.,  f.  9,  8vo.     Dresden 

1860. 

—  Navicula  macrogongyla.      Hedw.   Bd.   II.,  p.  46,  t.  VI.,  f.  10,   8vo. 

Dresden  1860. 

—  Beitrage   zur  naheren  Kenntniss  und  Verbreitung  der  Algen.     12 

Taf.     Heft  I. -II.,  (all  published),  4to.      Leipzig  1863-65. 

—  Diatomaceen,  Kryptogamen-Flora  von  Sachsen,  der  Ober-Lausitz, 

Thtiringen,  und  Nord-Bohmen,  mit  Beriicksichtigung  der 
benachbarten  Lander.  8vo.     Leipzig  1863. 

—  Ueber  Heiberg's   Conspectus  criticus  Diatomacearum  Danicarum 

Hedw.  Bd.  III.,  p.  100,  8vo.     Dresden  1864. 

—  Ueber   Schumann's   Preussische   Diatomeen.        Hedw.   Bd.    III., 

p.  22,  8vo.     Dresden  1864. 

—  Flora   Europaea   Algarum  aquae   dulcis  et  submarinae.      Sectio  1 

Algas  diatomaceas  complectens,  cum  figuris  generum  omnium 
xylographice  impressis.  8vo.  Lipsiae  1864.  Rabenhorsts's  and 
Eulenstein's  with  M.  S.  notes  in  J.  Deby's  library. 

—  Diatomaceae  exsiccatae  totius  terrarum  orbis.     Semicenturia  1^  et 

II.  fol.     Dresden  1871. 

—  Algen  Sachsens  respectiv.     Mittel-Europas,   etc.     Vide  Exciccata. 
Raciborski  M. — Pelit  Niepolomicki  (Der  Pelit  von  Niepolmice).      Bericht 

Physiogr.  Com.  Akad.  Wiss.  Krakau.  Bd.  XX.  (Polnischt).  Kra- 
krau  1887.      Bot.  Ceutralbl.  Bd.  XXX.,  p.  33,  8vo.     Cassel  1887. 

—  Materyjaly   do  flory  glonow  Polski    (Materialien    zur   Algenflora 

Polens).  Bericht.  Physiogr.  Com.  Akad.  Wiss  Krakau,  Bd. 
XXII.,  43  pp.,  8vo.     Krakau  1888.     (Mit  75  Bacilariaceen). 

—  Przeglad  gatunkow  rodzaju  Pediastrum.     Krakow  1889. 

Radde  G-.— Bericht  iiber  Reisen  im  Sud-und   Ost-Sibirien.      St.   Peters- 
burg 1861. 

Ralfs  John — On  the  Diatomaceae,  5  plates.     Trans.  Bot.  Soc.  Edin.,  vol. 
II.,  p.  13,  8vo.     Edinburgh  1846. 

—  On    the    British    Species   of   Mevidion    and    Gomphonema.     1  plate. 

Traus.  Bot.  Soc.  Edin.,  vol.  II.,  p.  47,  8vo.     Edinburgh  1846. 


vol.  II. 

,  pi.  IV. 

vol.  XII., 

pi.  II. 

vol.  II. 

,  pi.  v. 

vol.  XII., 

,  pi.  VIII. 

vol.  II.. 

,  pi.  VI. 

vol.  XII., 

pi.  IX. 

vol.  II. 

,  pi.  VII. 

vol.  XII.. 

,  pi.  VIII 

vol.  II. 

,  pi.  XVIII. 

vol.  XVI. 

,  pi.  III. 
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Kalfs   John — On   some  British  Diatomaceae       Trans.   Bot.   Soc.   Edin., 
vol.  II.,  p.  171,  2  plates,  8vo.     Edinburgh  1846. 
Trans.  Bot.  Soc.  Edin.,  vol.  II.     Also  in  A.  and  M.  N.  H.  Diatomacea. 
vol.  II.,  pi.  III. 

Tessella,        Tetracyclic, 

Fragilavia. 
Isthmia,       Biddulphia, 

Amphitetras. 
M  dosha.  . 

Meridian,  Gomphonema. 
Homaocladia,       Encyo- 
nema. 
vol.  II.,  pi.  XIX.         vol.  XIII.,  pi.  XIV.     Eunotia,  Grammonema, 

Striatella  unipunctata ,  Achnanthes. 
vol.  XI.,  pi.  IX.  Diatoma, Striatella,  avcuata. 

—  Remarks  on   Dickieia.     A.  and  M.  N.  H.,  1851.     Trans.  Bot.  Soc. 

Edin.,  vol.  IV.,  1853,  8vo.     London  et  Edinburgh  1851-53. 

—  Notes  on  the  siliceous  cell  of  Diatomaceae.     Q.  J.  M.  S.,  vol.  VI., 

p.  14,  8vo.     London  1858. 
■-  —  •     Diatomaceae  in  Prichard's  Infusoria.     8vo.     London  1561. 
; —     Manuscript   correspondence  of  Ralfs  with  Prichard  in  connection 

with    the  publication   of  "  Diatomacae  in  Prichard's  Infusoria, 

1861  "  and  proposed   supplement.     In  the  possession  of  Julien 

Deby  (80  original  letters  from  1856-1864). 
Ramann,E. — Die  v.  Post'schen   Arbeiten  iiber  Schlamm,  Moor,  Torf  und 

Humus.   Landwirthsch.  Jahrb.   Bd.  XVII.,  Heft  2,  und  3,  1888. 

Bot.  Centralbl.  Bd.  XXXVIIL,  n.  13,  p.  862,  8vo.     Cassel  1889. 
Ramsjden   H. — Remarks  on   Triceratium  fimbriatum.     M.  M.  J.,  vol.  XL,  p. 

84.,  8vo.     London  1874. 
Ramson  F. — Diatoms,  their  nature  and  habits.     Trans.  Herts.  Nat.  Hist. 

Soc,  1884.     8vo.     Hertford  1884. 
Rataboul    M. — Les   Diatomes,   recolte   et    preparation.     1  pi.,  Bull  Soc. 

Hist.   Nat.   Toul.     Toulouse   1883.     Journ.  Microg.,  t.  VIIL,  p. 

115,  173,  231,  342,  451,  8vo.     Paris  1884. 
Rattray   John — Diatoms      Trans.  Edin.  Nat.   Field  Club,-  8va.     Edin- 
burgh 1884. 

—  A  Diatomaceous  deposit  from  North    Tolstoa,  Lewis.      1   plate. 

Trans.    Roy.   Soc.   Edin.,  vol.    XXXIIl.,    pt.    2,    p.     419,    4to. 
Edinburgh  1888. 

—  A  revision  of  genus  "  Anlacodiscus"  Ehrb.     3  plates.     J.  R.  M.  S., 

1888,  p.  337.  8vo.     London  1888. 
ife    Notes  on  some   abnormal  forms  of  Aulacodiscits   Ehrb. . \1  plate. 
Journ.  of  Bot.,  8vo.     London  1888. 
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Rattray  John— Kemarks   on   the  genus  "  Aulacodiscus"    Ehrb.     Trans. 
Edin.  Nat.  Field  Club,  8vo.     Edinburgh  1888. 

—  A  revision  of  the   genus   "  Auliscus""   Ehrb.    and  of   some   allied 

genera.     5  plates.     J.  R.  M.  S.,  p.  861,  8vo.     London  1888. 

—  On   some   recently   observed  new  species   of   Diatoms.     2  plates. 

J.  Q.  M.  C,  vol.  IV.,  ser.  2,  n.  25,  p.  38,  8vo.  London  1889. 
Referat  by  Dr.  Pantocsek.  Bot.  Centralbl.  Bd.  XL,  n.  7,  p.  210, 
8vo.  Cassel  1889.  Notar.  Ann.  V.,  n.  17,  p.  936,  8vo.  Venezia 
1890. 

—  A  revision  of  the  genus  ''Coscinodiscus"  Ehrb.   and  of  some  allied 

genera.  3  plates.  Proc.  Roy.  Soc.  Edin.,  vol.  XXL,  p.  449,  8vo. 
Edinburgh  1890. 

—  A  list  of  diatoms  observed  in  gatherings  from  Fernando  Noronha, 

Collected  by  Messrs.  N.  H.  Ridley,  Sea,  and  Ramage.  Journ. 
Lin.  Soc.  (Bot.)  vol.  XXIV.,  8vo.     London  1890. 

—  A  revision  of  the  genus  "  Actino&yclus  "  Ehrb.     1  plate.     J.  Q.  M.  C, 

London  1890.     (Weigsflog's  index  to  same.     J.  Q.  M.  C,  vol.  IV., 

ser.  2,  p.  275). 
Re  G.  F.— Flora  Torinese  :  Alghe.  vol.  II.,  p.  218.     Torino  1827. 
Reade  Rev.  J.  B.— On  animals  of  the  Chalk  (Diatomaceae)  still  found  in 

a  living  state  in  the  stomachs  of  oysters.     T.  M.  S.,  vol.  II.,  p.  20, 

8vo.     London  1849. 

—  On  the  Diatom  prism,  and  the  true  form  of  Diatom  markings. 

M.  M.  J.,  vol.  II.,  p.  5,  79,  8vo.     London  1869. 
Repfern  P. — Mode  of  isolating  "  Navicula  "  and  other  Test  objects.    M.  J. 

vol.  I.,  8vo.  London  1853. 
Reichardt   Dr.   H.    W. — Bericht  iiber  die   auf  einer   Reise  nach    den 

Quarnerischen  Inseln  gesammelten  Sporenpflanzen.     Abh.  Zool. 

Bot.  Ges.  Wien.     Wien  1833. 

—  Ueber  die  Flora  der  Inseln  St.  Paul  im  lndischen  Ocean.     Verh. 

Zool.  Bot.  Ges.  Wien,  Bd.  XXL,  8vo.     Wien  1878. 
Reinhardt  L. — Zur  Morphologie  und   Systematik    der    Bacillariaceen. 
Bot.  Zeit.  n.  29,  4to.     Leipzig  1875. 

—  Zur   Kenntniss   der   Bacillariaceen   des  Weissen  Meeres.     1    Fig. 

Bull.  Soc.  Imp.  d.  Nat.  Moscou,  p.  297.     Moscou  1882. 

—  Les  Bacillariees  de  la  mer  Blanche.  Journ.  Microg.,  vol.  VII.,  8vo. 

Paris  1883. 

—  Beobachtungen   die    Morphologie    der    Bacillariaceen    betreffend 

Sitzungsber.  Bot.  Sect.  d.  7ten  Vers.  Russ.  Naturf.  und  iErzte. 
Odessa.  Sitz.  v  27  Aug.,  8  Sept.,  1883.  Bot.  Centralbl.  Bd. 
XVIII.,  p.  191,  8vo.     Cassel  1884. 

—  Auxosporen  Bot.  Centralbl.  Bd.  XIX.,  p.  191,  8vo.     Cassel  1888. 
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Reinicke  Friedrich — Plenrosigma  angulatum  als  Probeobject.  1  Tafl. 
Beitr.  z.  neuern  Mikroskopie.  Heft.  I.,  p.  21,  8vo.  Dresden 
1858. 

—  Das    Einsammeln    und  Prapariren    der    Bacillarien.      Beitr.    z. 

neuern  Mikroskopie.  Heft.  I.,  p.  47.  Dresden  1858. 
Reinsch  Paul — Die  Algenflora  des  mittleren  Theils  von  Franken  (des 
Keupergebietes  mit  den  angrenzenden  Partien  des  jurassischen 
Gebietes)  enthaltend  die  vom  Autor  bis  jetzt  in  diesen  Gebieten 
beobachteten  Siisswasseralgen  und  die  Diagnosen  und  Abbil- 
dungen  von  ein  und  fiinfzig  vom  Autor  in  diesem  Gebiete  ent- 
deckten  neuen  Arten  und  drie  neuen  Gattungen  (Diatomaceae  p. 
10),  8vo.     Nurnberg  1867. 

—  Diatomaceen  "  Das  Mikroskop,"  8vo.     Nurnberg  1867. 

—  Species  ac  genera  nova  Algarum  aquae  dulcis  quae  sunt  inventa  in 

speciminibus  in  Expeditione  Vener.  Transit,  heime  1874-75  in 
insula  Kerguelenis  a  clar.  Eaton  collectis.  Journ.  Lin.  Soc. 
(Bot.),  vol.  XV.,  n.  205,  8vo.     London  1876. 

—  Diatomaceae  of  Kerguelen's  Land.     London  1880. 

Rendiconti  dell' Accademia  delle  Scienze   Fis.  e   Matemat.  di  Napoli. 

Napoli 

Rendiconti  della  R.  Accademia  dei  Lincei  di  Roma.     Roma 

Rendiconti  della  R.  Accademia  ei  Medicina  di  Roma.     Roma. . . . 
Rendiconti  del  R.  Istituto  Lombardo  di  Scienze,   Lettere  ed  Arti. 

Milano .... 
Reports  of  the  Commissioner  of  Fish  and  Fisheries.     Washington  D.  C. 
Reports  of  the  Association  for  the  Advancement  of   Science.     London 

1851  et  seq. 
Reports  on  the  Fauna  of  Liverpool  Bay.     2  vols.  8vo.     Liverpool  1886- 

1889. 
Retzius  Prof.— On  Bergmehl.  Pogg.  Annal.  Bd.  XXIX.,  p.  261.     Leipzig 

1832- 
Revisita  de  los  progressos  de  las  Ciencias.     Madrid .... 
Revisita  periodica  dei  lavori  della  I.  R.  Accademia  di  Scienze,  Lettere 

ed  Arti  in  Padova.     Padova .... 
Renue  de  Comminges.     Saint  Gaudens.     (France).... 
Revue  des  Sciences  Naturalles.     Montpeller. . . . 
Revue  Internationale  des  Sciences.     Paris. . . . 
Revue  maritime   et   Coloniale.      Paris....      (Puysegur.     Verdissement 

huitres  1880). 
Richter  Paul — Neue  Bacillariaceen  (Homceocladia  germanica  et  H.  conferta). 

Hedw.  Bd.  XVIII.,  p.  65,  8vo.     Dresden  1879.     Brebissonia.  Ann. 

II.,  n.  1.  p.  1,  8vo.     Paris  1879. 
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Richter   F&TJL—Campylodiscus  superbus  bei   Eisleben.    Hedw.    Bd.    XIX., 
p..  98,  8vo.     Dresden  1879. 

—  Beispiele  von  massenhaften  und  periodischem   Auftreten  gewisser 

Diatomaceen.     Hedw.  Bd.   XX.,  p.  81,  8vo.     Dresden  1881.     J. 
R.  M.  S.,  vol.  I.,  ser.  2,  p.  931,  8vo.     London  1881. 

—  List  of  new  genera  of  Diatoms,    etc.,    established  by    and   named 

after  Dr.  G.  L.  Rabenhorst,  iu   Nekrolog.     Hedw.    Bd.    XX.,   p. 
118,  8vo.     Dresden  1881. 

—  Referat  iiber    "  Stolterfoth   H.     On   a   new   species  of  the   genus 

Eucampia"     Bot.  Centralbl.  Bd.  I.,  p.  36,  8vo.     Cassel  1880. 
Riess  Felix — Diatomaceen.     Beitrage  zur  Fauna  der  Infusorien  mit  dem 

beifiigten  Ehrenberg'schen  System,  8vo.     Wien  1840. 
Riner  W.  W- — Arrangement   of   Diatomaceae.       Amer.  Naturalist,   vol. 

VIIL,  p.  571,  8vo.     Salem  1874. 

—  Mounting   Diatoms.     Amer.    Naturalist,  vol.  VIIL,   p.   568,   8vo. 

Salem  1874. 

—  A   fine   Diatom.     A.  J.  M.,  vol.  IV.,  p.  61,  8vo.     New  York  1879. 

Journ.  Microg.  1879,  n.  5,  8vo.     Paris   1879.     Brebissonia,   1879, 

n.  3,  p.  33,  8vo.     Paris  1879. 
Robinson    Isaac — The   Diatomaceae,  with    special    reference    to  species 

found   in   the   neighbourhood   of  Hertford.      Trans.  Hert.  Nat. 

Hist.  Soc,  vol.  III.,  pi.  1,  8vo.     Hertford  1884. 
.    —    Observations  on  Diatomaceae  from  the  neighbourhood  of  Hertford. 

Trans.   Hert.  Nat.  Hist.  Soc,  vol.  IV.,  pi.  VII.,  8vo.     Hertford 

1887. 
Rodriguez  y  Femenias  D.  Juan  J. — Algas  de  las  Baleares  (Diatomeae). 

Anal.  Soc.  Espan.  Hist.    Nat.   t.  XVIII. ,   Cuad.  1,  p.  199,  8vo. 

Madrid  1889. 
Rogers  Prof.   William  B. — Extract  from  a  letter  to  B.  Silliman  J.  Esq. 

Jun.      A.   J.   S.,  vol.  XLVL,   n.   1,  p.  141,   8vo.     New  Haven, 

Conn. 
Rood  Prof.  O.  N.— -Examination  of  the  nature  of  the  marking  on  Cos- 

cinodiscus,   Triceratium,   etc.      M.  M  J.,  vol.  X.,  p.  223,  8vo.     Lon- 
don 1873. 
Roper  F.  C.  S. — Some  observations  on  the  Diatomaceae  of  the  Thames. 

T.  M.  S.,  vol.  II.,  p.  67,  n.  s.,  pi.  VI.,  8vo.     London  1854. 

—  On   three   new   species   of  Diatomaceae.      Q.  J.  M.  S.,  vol.  II.,  p. 

383,  8vo.     London  1854. 

—  Notes   on   some   new   species    and    varieties    of    British    marine 

Diatomaceae.     Q.  J.  M.  S.,  vol.  VI.,  p.  17,  pi.  III.,  8vo.     London 
1858. 

—  On  the  genus  Biddnlphia  and  its  affinities.     T.  M.   S.,-  vol.  VII., 

n.  s.  p.  1,  pi.  I.  and  II.,  8vo.     London  1859. 
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Roper  F.  C.  S. — Notes  on  Actinocyclus  and  Eupodiscus.  Q.  J.  M.  S.,  vol.  VI., 
p.  261,  8vo.     London  1859. 

—  On  Tnceratiitm   arcticum,   1    Fig.     T.  M.  S.,  vol.  VIII.,  n.  s.   p.   55, 

8vo.     London  1860. 

—  On  the  genus  Licmophora,  2  Fig.     T.  M.  S.,  vol.  XI.,  n.  s.  p.  53,  8vo. 

London  1863. 

—  Catalogue  of  works  on  the  Microscope,  etc.,  in  the  Library  of  the 

author.    Printed  for  private  circulation,  8vo.     London  1865. 
Rostock  M. — Verzeichniss  Oberlausitzer  Kryptogamen.     Sitzber.  a.  Abh. 

d.  Naturf.  Ges.  Isis,  1889,  p.  18.     Vide   Just.  Bot.  Jahrb.   no.  31, 

p.  248,  1891. 
Roth  Alb.  Guil. — Tentamen  Florae  Germanicae,  8vo.      Lipsiae  1788-1800. 

—  Catalecta   Botanica.      Fasc.  I.,  p.   186,   1797.     Fasc.    II.,  p.   204, 

1800.     Fasc.  III.,  1806,  8vo.     Lips.  1797-1806. 

Roth  E. — Referat  iiber  "  Castracane  Conte  A.  F. — Report  on  the  Scien- 
tific Results  of  the  voyage  of  H.M.S.  Challenger  during  the  years 
1873-76,  Botany,  vol.  II.  "  The  Diatomaceen."  Bot.  Centralbl. 
Bd.  XXXIIL,  p.  258,  8vo.     Cassel  1888. 

Rothert  Herr— Referat  iiber  "  Raciborski  M.  Pellit  Niepolomicki  (Der 
Pellit  von  Niepolomice)  q.  v."  Bot.  Centralbl.  Bd.  XXX.,  p.  33, 
8vo.     Cassel  1887. 

—  Referat   iiber   "  Koslowsky   W.     Materialien  zur  Algentlora  Sibi- 

riens.  Arbeit.  Kiew  Naturf.  Ges.  Bd.  IX.,  Heft  II.,  p.  395-436. 
1  Tafel.  Kiew  1888  (Diatomaceae)  [Russian]."  Bot.  Centralbl. 
Bd.  XL.,  n.  2,  p.  40,  8vo.     Cassel  1889. 

—  Referat  iiber  "  Famintzin  A.     Beitrag  zur   Symbiose  von  Algen 

und    Thieren."     Bot.    Centralbl.    Bd.    XXXIX.,    p.    118,    8vo. 

Cassel  1889. 
Rothpletz   Herr— Radiolarien,  Diatomaceen,  und  Sphaerosomatiten  in 

Silurischen  Kieselschiefer  von  Lagenstriegis  in  Sachsen.     Zeit- 

schr.  deutsch.  Geol.  Ges.  1880,  p.  447.     Berlin  1880. 
Roujod  A. — Note  sur  les  Diatomacees  de  la  Randanite  de  Ceyssat.  Mem. 

Acad.  d.  Clermont-Eerrand,  8vo.     Clermont-Ferrand  1878. 
Roystox-Pigott  G.  W.  M.  A. — High  power  definition  and  its  difficulties. 

and  the  visibi.ity  of  Diatomaceous   beading.     Q.  J.  M.  S.,  vol. 

X.,  n.  s.,  p.  168,  pi.  X.,  8vo.     London  1870. 

—  Animal   characters  of   Diatoms.      Engl.  Mechan.,  vol.  XLIIL,  p. 

115.  London  1886.  J.  R.  M.  S.,  vol.,  VI..  s.  2,  p.  485,  8vo. 
London  1886. 

—  Diatomoscope.   Experiments.     Engl.  Mechan.,  vol.,  XL.,  p.  239, 

4to.     London  1884. 

—  Amphipleura  pellucida.     Engl.   Mechan.,  vol.  XL.,  p.  520,  vol.  XLI., 

p.  35.     London  1884-85. 
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Boyston-Pigott  G.  W.  M.  A. — A  mphipleura  pelhuida  and   the   Difraction 

Theory,     J.  E.  M.  S.,  vol.  V.,  ser.  2,  pt.  3,  p.  529,  8vo.     London 

1885. 
Roxburgh  William — Hortus  Bengalensis.     Serampore  1814. 
Ruda  Dr.  J. — Aus  F.  Sypniewski's  Abhandlung  iiber  die  Diatomaceen 

Posens.  Lotos  vol.  II.,  pp.  34,  63,  88.    Prag  1861. 
Ruest  Dr. — Beitrage  zur  Kenntniss   der  fossilen  Radiolaren  aus  Ges- 

teinen   des  Jura.   Palseontographica    N.  F.   XI.    (XXXI),    4to. 

Cassel 

Ryder   John   A. — Supplementary  note  on   the  coloration  of  the  Blood 

corpuscles  of  the  oyster.     Rep.  Comm.  Fish  and  Fisheries  1880. 

Washington  1880. 

—  The  green  colour  of  oysters.     Amer.  Naturalist,  vol.  XVII. ,  p.  868, 

8vo.     Philadelphia  1883. 
Rylands  Thomas  G. — On  the  markings  of  Diatomaceae.      Q.  J.  M.  S.,  vol. 
VIII.,  p.  25,  8vo.     London  1860. 

—  On  the  classification  of  the  Diatomaceae.     Q.  J.  M.  S.,  vol.  II.,  n. 

s.  p.  70,  8vo.     London  1862. 

S.  C— "  Schmidt's  Atlas  der   Diatomaceenkunde."      Amer.  Natualist, 

vol.  IX.,  p.  428,  8vo.     Salem  1875. 
Sachs  Dr.  Julius.— Ergebnisse  einiger  neuern  Untersuchungen  iiber  die 

in    Pflanzen   enthaltene    Kieselsaure.      Flora   Reg.   n.    8,    8vo. 

Regensburg  1863.     Hedw.  Bd.  III.,  p.  32,  8vo.     Dresden  1864. 

—  Diatomaceen.     Handbuch  der  Botanik  nach  dem  gengenwartigen 

Stand  der  Wissenschaft,  8vo.     Leipzig  1873. 
Sande  Lacoste  en  W.  F.  R.  Suringar.     Nieuw  beschrevene  en  voor  onze 

Flora  nieuwe  zoet water wier en,  versamld  in  Drenthe.     1860. 
Sapiski  Russischen  Mineralogische  Gesellschaft.     St.  Petersburg. 
Sautermeister  O.— Beitrag  zur  Kenntniss  der  Diatomaceen  der  Umge- 

bung  Spaichingens.     Jahresh.  d.  Ver.  f.  vaterl.  Naturk.  in  Wiirt. 

Jahrg.  XLIV.     Wiirttemberg  1888. 
Schaarschmidt-Jstvanffi  G. — Additamenta   ad   algologiam   dacicam   II. 

Mag.  Novenytani  Lapok.  IV.,  n.  46,  p.  129.     Klausenburg  1880. 

—  Specimen  phycologiae  aequatoriensis.  Magy.  Novenytani  Lapok  V., 

n.  50,  p.  17.     Klausenberg  1881.     Hedw.   Bd.  XXL,  p.  93,  8vo. 
Dresden  1882. 

—  Fossil    Bacillariaceak  Hazankbol  Magy.   Novenytani  Lapok  VI., 

n.  64,  65,  p.  33,  8vo.     Klausenberg  1882. 

—  Additamenta  ad  phycologiam,    cott.  Bihar  et  Krasso-Szoreny  1. 

Magy.  Novenytani  Lapok  VI.,  n.  66,   67,  p.  65.     Klausenburg 
1882. 
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Schaarschmidt-Jstvanffi  G. — Fragmenta   phycologise   Bosuiaco-Serbicae. 
Magy.  Novenytani  Lapok  VII.     Klausenburg  1883. 

—  Adatok    a    Synedra    ulna     (Nitzsch)     Ehrb.     oszlasanak     bovebb 

ismeretehez.  1.  Tabl.  (Beitriige  zur  niiheren  Kenntniss  der 
Theilung  von  Synedra  ulna).  Magy.  Novenytani  Lapok,  VII.,  n. 
76,  77,  p.  49,  8vo.  Klausenberg  1883.  Bot.  Centralbl.  Bd.  XVI., 
p.  198,  Cassel  1883.  J.  K.  M.  S.,  vol.  IV.,  p.  276,  8vo  London 
1884.  Zeitschr,  f.  wiss.  Mikrosk.  Bd.  I.,  p.  122,  8vo.  Braunsch- 
weig 1884. 

—  Referat  iiber  :  "  Prinz  W.  et  Van  Ermengem  E.     Recherches  sur 

la  structure  de  quelques  Diatomees  centenues  dans  le  Cement- 
stein  du  Jutland.  Ann.  Soc.  Belg.  Microsc.  t.  VIII.,  p.  7,  pi. 
I-IV."  Zeitschr.  f.  wiss.  Mikrosk.  Bd.  I.,  p.  609,  8vo.  Braunsch- 
weig 1884. 

—  Algae  nonnullae   a  cl.   Przewalski  in  Mongolia  lectae  et  a  cl.  I. 

Maxinowicz  comm.  enumerantur,  a  Dr.  Julio  Istvanffy.  Magy. 
Novenytani  Lapok.  8vo.  Klausenburg  1886.  Notar.  Ann.  I., 
p.  117,  8vo.     Venezia  1886. 

—  Notes  on  Afghanistan  Algae.     Journ.   Lin.  Soc.  (Bot.)  vol.  XXI., 

p.  241,  1  plate.  London  1886.  Bot.  Centralbl.  vol.  XXV.,  p. 
263,  8vo.     Cassel  1886. 

—  Algae  Romaniae  (ex  A.  Kanitz,  Plantse  Romaniae  seorsim  impressum). 

—  Algae    nonnullae    a  beato    E.     Frivaldszky     in    Rumelia    lectae. 

Termeszetrajzi    Fiiret,    vol.    XIII.,   part    2-3,    1890,    p.  67-77. 

Budapest  1890. 
Schaarschmidt  J.  und  Tamas  A. — Additamenta  ad  algologiam  Dacicam. 

Magy.     Novenytani  Lapok.  IV.,  n.  43,  44,  64,  65,  8vo.     Klausen- 
burg 1880,  1882. 
Schell  J. — Materialien  zur  Pflanzen-Geographie  der  Gouvernements  Ufa 

und  Orenburg.   Sporophyta.  Arb.  d.  Naturf.  Ges.  a.  d.  Akad. 

Univ.  Kasan  vol.  XII.,  8vo.     Kasen  1883. 
Schiff  M. — Ueber  die  Skulptur  des  Gyrosigma.     1  Tafel.  Arch.  f.  mikr. 

Anat.  Bd.  II.  und  III.,  8vo.     Bonn  1866. 

—  Ueber  die  angeblichen  Sechsecke  der  bilateralen  Diatomeen  und 

insbesondere  der  Pleurosigma  angulation.  1  Tafel.  Separatab. 
aus  Arch.  f.  mikr.  Anat.  Bd.  II.,  p.  291,  8vo.     Bonn  1866. 

—  Ueber  die   Skulptur  der  Kieselschale  der  Grammatophora,  mit  3 

Holzschnitten.  Separatab.  aus  Arch.  f.  mikr.  Anat.  Bd.  II.,  p. 
81,  8vo.     Bonn  1866. 

—  Neue    Utersuchungen   einiger  bekannter   mikroskopischer    Test- 

objecte.  3  Figs.  Moleschott.  Unters.  z.  Natur.  d.  Mensch.  u. 
Thiere.  Bd.  IX.,  Heft  IV.,  p.  836.     Giessen  1864. 
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Schibersky    Karl    Jr. — Schtiellverschluss     mikroskopischer    Praparate, 

welclie  ohne  Uebertragen,  in  der  urspriinglicben  Beobachtungs- 

Flussigkeit,  sofort  eingeschlossen  werden   konnen.  Zeitscbr.  f. 

wiss.  Mikrosk.  Bd.  VI.,  p.  227,  8vo.     Braunscbweigh  1889. 
Schiller  C. — Kryptogame  Excursionen  webrend  des  Winters  im  Stadt- 

gebiete  Dresdens.     Sitzb.  u  Abhl.  de  Nat.  Ges.  Isis.,  1888,  p.  5. 

Just,  Bot.  Jahrb.  Keferat,  n.  32,  p.  248,  1891. 
Schimper  A.  J.  W. — Utersuchungen  iiber  die  Cblorophyllkorner  und  die 

ihnen  homologen  Gebilde.    Jabrb.   f.  wiss.  Bot.,  8vo.      Berlin 

1855. 
Schkuhr  Christian — Botanisches   Handbuch  Theil  v.,   Vier  und  zwan- 

zigste   Klasse   des   Linneiscben    Pflanzensystems  oder    Krypto- 

gamiscbe    Gewacbse.   Bd.  I.,  Diatomaceen,  pi.    CLXVIL,    rait 

Erlauterung,  n.  171-173.     Leipzig  1815. 
Schleiden  M. — Diatomaceen.      Grundziige   der   wissenschaftlicben  Bo- 

tanik,  8vo.     Leipzig  1861. 
Schmidt    Adolf. — Ueber    die  Mittellinie,    besonders   der   Naviculaceen. 

Bot.  Zeit.,  n.  42,  p.  742,  4to.     Leipzig  1872. 

—  Ueber  die    Mittellinie  in   den   Kieselpanzern   der   Naviculaceen. 

Zeitschr.  f.  Ges.  Naturwiss.  Bd.  XLII.,  p.  217,  8vo.     Halle  1874. 

—  Ueber   Navicula    Weissflogii  und  N.  Gviindlevi.     1  Tafel.     Zeitscbr. 

f.  Ges.  Naturwiss.  Bd.  XLL,  p.  403,  8vo.     Halle  1873. 

—  Die  in  den  Grundproben  der  Nordseefabrt  vorn  21  Juli  bis  9  Sept. 

1872  entbaltenen  Diatomaceen.  Erste  Folge.  Separatabdr.  a.  d. 
lite.  Jabresber.  d.  Komm.  z.  Untersuch.  d.  deutscb.  Meer.  Kiel. 
3  Taieln.,  Folio.     Berlin  1874. 

—  Atlas    der   Diatomaceenkunde    in  Verbindung    mit    den    Herren 

Griindler,  Grtinow,  Janisch,  Weissflog  und  Witt.  Herausgegeben 
von  Adolf  Scbmidt,  Archidiaconus  in  Aschersleben.  Folio. 
Ascbersleben  1874-93.  Notices  of  above:  Heft  21-22,  J.  K.  M. 
S.,  vol.  VI.,  ser.  2,  p.  291,  8vo.  London  1886.  Heft  23-24,  J.  K. 
M,  S.,  ser.  2,  p.  1026,  8vo.  London  1886.  Heft  27-28,  J.  K.  M. 
S.,  1889,  p.  428,  8vo.  London  1889.  Also  in  Bot.  Centralbl. 
XXXVIL,  n.  3,  p.  82,  8vo.  Cassel  1889  etc. 
Schmitz  Fr. — Die  Bildung  der  Auxosporen  von  Cocconema  cistula.  Ehrb. 
Bot.  Zeit.,  n.  14,  p.  117,  4to.     Leipzig  1872. 

—  Ueber  die  Auxosporenbildung  der  Bacillariaceen.  Aus  d.  Sitszungs- 

ber.  Naturf.  Ges.  Halle,  4to.     Halle  1877. 

—  Beitrag  zur  Lebre  von  der  Sexualitat  der  einfacbsten  Organismen. 

Naturforscber  n.  47.     Berlin  1878. 

—  Die   Chromatopboten    der    Algen.      Vergleichende    Untersucbung 

iiber  Bau  und  Eutwickelung  der  Chloropbyllkorper  und  analogen 
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Farbstoffkoper   der    Algen.       1    Tafel.      Verb.,   naturalist.    Ver. 

preuas.    Rheinl.    u.    Westf.   Jahrg.    XL.   IV.   Folge,  Bd.  X.  8vo. 

Bonn  1882. 
Schmitz   Fr. — Beitrag  zur  Kenutniss    der   Cbromatopboren.     Jabrb.    f. 

wiss.  Bot.     8vo.     Berlin  1884. 
Schnitzlein    Adalbertus — Iconographia   familiarum    uaturalium    Regni 

Vegetabilis  vol.  I.  Bonn  1843-46. 
Schoch  D. — Die  mikroskopischen  Tbiere  des  Siisswasser-  Aquariums,  8vo« 

Leipzig  1868. 
Schomburgh  R- — Reisen  in  British  Guiana  (1840-44)  [The  Diatomacae  by 

Ehrenburg]  vol.  III.,  p.  537,  8vo.     London  1878. 
Schrank   Franz  von   Paula— Ueber  die  Oscillatorien.     Abb.  Bayer.  Ak., 

4to.     Miinchen  N.D. 

—  Fauna  Boica,  vol.  III.,  pi  II.     Landshut  1803. 

SCHRIFTEN     DER    KAISERLICHEN    PHYSIKAL.     CEKONOMISCHEN     GESELLSCHAFT     ZU 

Konigsberg.  (Schrift.  Phys.  ffik.  Ges.  Konigsb.).  Konigs- 
berg .... 

SCHRIFTEN      DER     NATURFORSCHENDEN    GESELLSCHAFT    St.    PETERSBURG.        St. 
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